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THE  WIND  AND  CURRENT  CHARTS. 


Tbe  great  demand  for  these  charts  among  seamen,  and  the  interest  which  they  have  excited  among  phi- 
losophersy  make  it  propcr  that  I  should  give  a  more  detailed  account  than  I  have  yet  given  as  to  the  origin  and 
progress  of  the  work,  the  objects  it  has  in  view,  and  the  prospects  of  success. 

This  seems  to  be  the  more  proper  because,  I  hope,  by  giving  such  an  account,  to  impress  seafaring  men 
and  others,  who  have  it  in  their  power  to  facilitate  the  work,  with  the  importance  of  the  undertaking. 

And  to  show  the  importance  of  the  undertaking,  it  maj  be  as  well  to  quote  what  one  of  the  most  profound 
of  philosophers  has  said  with  regard  to  the  subject-matter  in  hand : 

<^  In  the  present  condition  of  the  surface  of  our  planet/'  sajs  Baron  Humboldt,  the  most  celebrated 
traveler  of  the  age,  <^the  area  of  the  solid  is  to  that  of  the  fluid  parts  as  1  to  2^,  (according  to  Bigaudi 
as  100  to  270.)  The  blands  form  scarcelj  -^  of  the  continental  masses,  which  are  so  unequallj  di- 
vided  that  they  con^ist  of  three  times  more  land  in  the  northem  than  in  the  southem  hemisphere; 
the  latter  being,  therefore,  pre-eminentlj  oceanic.  From  40^  South  Latitude,  to  the  Antarctic  Pole,  the  Earth 
is  almost  entireljr  coveied  with  water.  The  fluid  element  predominates  in  like  manner  between  the  eastera 
shores  of  the  old,  and  the  westera  shores  of  the  new  continent|  being  only  interspersed  with  some  few  insular 
groups.  The  learaed  hydrographer,  Fleurieu,  has  very  justlj  named  this  vast  oceamc  basin  which,  under  the 
tropics,  extends  over  145^  of  longitude,  the  Great  Ocean,  in  contradistinction  to  aH  other  seas.  The  southera 
and  westera  hemispheres  (reckoning  the  latter  firom  the  meridian  of  Teneriffe)  are,  therefore,  more  rich  in 
water  than  any  other  region  of  the  whole  earth. 

^^  These  are  the  main  points  involved  in  the  consideration  of  the  relative  quantity  of  land  and  sea,  a  relation 
which  exercises  so  important  an  influence  on  the  distribution  of  temperature,  the  variation  in  atmospheric  pres- 
sure,  the  direction  of  the  winds,  and  the  quantity  of  mobture  contained  in  the  air,  with  which  the  development 
of  vegetation  is  so  essentially  connected.  When  we  consider  that  nearly  three-fourths  of  the  upper  surface 
of  our  planet  are  covered  with  water,  we  shall  be  less  surprised  at  the  imperfect  condition  of  meteorology 
before  the  beginning  of  the  present  century ;  since  it  is  only  during  the  subsequent  period  that  numerous  ac- 
curate  observations  on  the  temperature  of  the  sea  at  difierent  latitudes,  and  at  difierent  seasons,  have  been  made 
and  numerically  compared  together.'' — Humboldt^s  Cosmos. 

**  I  beg  you  to  express  to  Lieut.  Maury,  the  author  of  the  beautiful  Charts  of  the  Winds  and  Currents, 
prepared  with  so  much  care  and  profound  learaing,  my  hearty  gratitude  and  esteem.  It  is  a  great  underta- 
kiag,  equally  important  to  the  practical  navigator  and  for  the  advance  of  meteorology  in  general.     It  has  been 
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viewed  in  this  fight  in  Germany  by  all  persons  who  have  a  taste  for  physical  geography.  In  an  analogoas 
way  anytbing  of  isotheimal  countries  (countries  of  equal  annual  temperature,)  has  for  the  first  time  become 
really  fruitful,  since  Dove  has  taught  us  the  isotherms  of  the  several  months  chiefly  on  the  land ;  since  two- 
thirds  of  the  atmosphere  rest  upon  the  sea,  Maury's  work  is  so  much  the  more  welcome  and  valuable  because 
it  includes  at  the  same  time  the  oceanic  currents,  the  course  of  the  winds  and  the  temperature.  How  remark- 
able  are  the  relations  of  temperatures,  in  Sheet  No.  2,  South  Atlantic,  East  and  West  of  Longitude  40  ;  how 
much  would  this  department  of  meteorology  gain  if  it  were  fiUed  up  according  to  Maury's  proposition  in 
Commodore  Lewis  Warrington^s  Log  Book.  The  shortenmg  of  the  voyage  from  the  United  States  to  the 
Equator,  is  a  beautiful  result  of  this  undertaking.  The  bountiful  manner  in  which  these  Gharts  are  distributed 
raises  out  expectations  still  higher." — Baron  Von  Humboldb  to  Dr.  Fliigelj  U.  S.  Oonsuly  Leipsic. 

It  is  not  jEbr  the  benefit  of  navigation  alone  that  seamen  are  invited  to  make  observations  and  cpllect  ma- 
terials  for  the  Wind  and  Current  Charts ;  other  great  interests  besides  those  of  commerce  have  their  origin  in 
the  ocean  or  the  air ;  and,  without  doubt,  these  intercsts  are  to  be  benefited  by  a  better  knowledge  than  we 
now  have  of  the  laws  which  govern  the  circulation  of  the  atmosphere,  and  regulate  the  movements  of  the 
aqueous  portions  of  our  planet. 

The  agricultural  capacities  of  any  place  are  as  dependent  upon  the  hygrometrical  as  upon  the  thermome- 
trical  condition  of  the  atmosphere.     This  is  obvious,  and  of  easy  illustration : 

Each  kind  of  plant  requires  for  its  most  perfect  development  a  certain  degree  of  moisture,  and  the  winds 
which  bring  it  that  moisture  can  only  get  it  from  the  sea  or  other  evaporating  surfaces. 

It  is  often  argued  because  wine  and  olives,  or  other  staples,  are  produced  upon  a  given  parallel  of 
latitude,  that  therefore  they  should  be  produced  upon  the  same  parallel  wherever  the  proper  soil  is  to  be  found. 

Whereas,  the  consideration  as  to  the  route  which  the  winds  from  the  ocean  have  to  pursue  in  order  to 
reach  the  situation  of  the  supposed  parallel,  has  much  to  do  with  the  case. 

Virginia  and  California  are  between  the  same  parallels,  yet  how  difierent  their  agricultural  resources,  the 
character  and  the  flavor  of  their  fruits,  all  owing  not  so  much  to  diflerence  of  soil  as  to  the  way  the  winds  blow, 
the  quantity  of  moisture  they  bring  with  them,  the  proportion  of  clouds  and  sunshine  allotted  to  each  place. 

The  system  of  researches  embraced  by  the  Wind  and  Current  Charts,  therefore  it  would  appear,  concern 
the  philosopher  and  the  husbandman,  as  well  as  the  mariner,  the  merchant  and  the  statesman. 

A  wider  field,  or  one  more  rich  with  promise,  has  never  engaged  the  jattention  of  the  philosopher.  Though 
much  trodden  and  often  frequented,  it  has  never  been  explored,  if  we  take  exploration  to  mean  the  coUecting 
and  grouping  all  those  phenomena  which  mariners  observe  in  relation  to  the  ocean  and  ths  air  above  it,  with 
the  view  of  tracing,  in  the  true  spirit  of  inductive  philosophy,  fact  into  efiect,  and  efiect  up  to  cause. 

The  mariner,  therefore,  should  bear  it  always  in  mind  when  he  is  making  and  recording  out  upon  the  wide 
ocean  an  observation  in  connection  with  these  Charts,  that  upon  the  fidelity  with  which  that  observation  and  the 
record  of  it  are  made,  depends  the  ability  here  to  read  aright  the  workings  of  those  physical  agents  that  are 
employed  in  the  grand  scheme  of  creation,  to  produce  those  results  which  are  the  subject  of  observation  wiih  him. 
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The  wmd  and  rain ;  the  vapor  and  the  cloud  ;  the  tide,  the  current,  the  saltness  and  depth,  and  tempera- 
ture  and  color  of  the  s^a ;  the  shade  of  the  sky  ;  the  temperature  of  the  air ;  the  tint  and  shape  of  the  clouds ; 
the  height  of  the  tree  on  the  shore,  the  size  of  the  leaves,  the  brilliancy  of  the  flowers ; — each  and  all  may  be 
regarded  as  the  exponent  of  certain  physical  combinations,  and,  therefore,  as  the  expression  in  which  nature 
chooses  to  announce  her  own  meaning ;  or  if  we  please,  as  the  language  in  which  she  writes  down  the  opera- 
tion  of  her  own  laws.  To  understand  that  language,  and  to  interpret  aright  those  laws,  is  the  object  of  the  un- 
dertaking  which  those  who  co-opirate  with  me  have  in  hand.  No  fact  gathered  in  such  a  field  as  this,  therefore, 
can  come  amiss  to  those  who  tread  the  walks  of  inductive  phiiosophy,  for  in  the  hand-book  of  nature,  every  such 
fact  is  a  sylhble,  and  it  is  by  patiently  collecting  fact  after  fact,  and  by  joming  together  syllable  after  syllabie, 
that  we  may  finally  seek  to  read  aright  from  the  great  volume  which  the  mariner  at  sea  and  the  philosopher  on 
the  mountain  see  spiead  out  before  them. 

Dr.  Bui^t,  a  learned  and  eminent  savant  of  India,  has  drawn  a  beautiful  picture  of  the  field  in  which 
navigators  are  so  earnestly  invited  to  iabor  and  lend  their  help. 

In  the  report  on  the  affairs  of  the  "Bombay  Geographical  Society,"  presented  by  the  Secretary  at  the 
annual  meeting,  in  May,  1850,  the  Doctor  remarks:  "The  Assistant  Secretary  of  your  society,*  Mr.  Macfarlane, 
has  made  considerable  progress  in  the  construction  of  Wind  and  Current  Charts,  founded  on  the  informa- 
tion  supplied  by  ships'  logs,  and  on  the  principle  of  Lieutenant  Maury.  It  is  more  than  probable  that  besides 
the  currents  occasioned  by  the  trade-winds,  monsoons,  and  set  of  the  tides,  we  have  a  group  of  movements 
intermingled  with  those  depondent  mainly  on  evaporation.  When  it  is  remembered  that  on  the  western 
shore  of  the  Arabian  sea,  including  in  this  the  Red  sea  and  Persian  gulf,  fromr  the  line  northward,  we  have 
an  expanse  of  coast  of  not  less  than  6,000  miles,  and  a  stretch  of  country*of  probably  not  less  than  100  miles 
inland  from  this,  where  the  average  fall  of  rain  does  not  amount  to  four  inches  annually,  where  not  one-half 
of  this  ever  reaches  the  sea,  and  where,  to  the  best  of  our  knowledge,  the  evaporation  over  the  ocean  averages 
at  least  a  quarter  of  an  inch  daily,  all  the  year  round,  or  close  on  eight  feet  annually,  some  idea  of  the  enor- 
mous  abstraction  of  water  in  the  shape  of  vapor  may  be  formed.  On  the  assumption  that  this  extends  no 
further,  on  an  average,  than  50  miles  out  to  sea,  we  shall  have  no  less  than  39  cubic  miles  of  water  raised 
annually  in  vapor  from  the  northern  and  northwestern  side  of  the  basin,  which  must  be  supplied  from  the  open 
ocean  on  the  South  or  the  rain  on  the  East.  The  fall  of  rains  on  the  western  side  of  the  ridge  of  the  moun- 
tain  chain,  from  Cape  Comorin  to  Cutch,  averages  pretty  nearly  180  inches  annually,  and  of  this  at  least 
160  is  carried  off  to  the  sea :  that  on  the  Concan  to  70  inches,  of  which  probably  30  flow  ofi*  to  the  ocean  : 
or  betvnxt  the  two,  over  an  area  of  twenty  miles  from  the  seashore  to  the  ghauts,  and  about  1200  miles 
from  the  North  to  the  South,  or  an  area  of  24,000  square  miles  in  all,  we  shall  probably  have  an  average  dis- 
charge  of  nine  feet,  or  close  on  forty  cubic  miles  of  water, — an  amount  suificient,  were  it  not  difiused,  to  raise 
the  sea  on  our  shores  three  feet  high,  over  an  area  of  72,000  square  roiles. 


•Vide  TransacUons  Bombay  Geographical  Society,  Vol.  IX — 1850,  p.  LXXX,  et  seq. 
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"  The  waters  pf  tiie  ocean  cover  nearly  three-iburths  of  the  surface  of  the  globe  ;  and  of  the  thirty-eight 
millions  of  miles  of  dry  land  in  existence,  twenty-eight  millions  belong  to  the  northern  hemisphere.  The 
mean  depth  of  the  ocean  is  somewhere  about  four  miles — the  greatest  depth  the  sounding  line  has  ever  reached 
is  five  and  a  quarter  miles.*  The  mean  elevation  of  the  land,  again,  is  about  one  thousand  feet — the  highest 
point  known  to  us,  is  nearly  as  much  above  fhe  level  of  the  sea,  as  the  great  depth  that  has  been  measured, 
is  below  it.  The  atmosphere,  again,  surrounds  the  earth  like  a  vast  envelope :  its  depth,  by  reason  of  the 
tenuity  attained  by  it,  as  the  superincumbent  pressure  is  withdrawn,  is  unknown  to  us, — but  is  guessed  at 
somewhere  betwixt  fifty  and  five  hundred  miles.  Tts  weight,  and  its  constituent  elements,  have  been  deter- 
mined  with  the  utmost  accuracy.  The  weight  of  the  mass  is  equal  to  that  of  a  solid  globe  of  lead  sixty  miles 
in  diameter.  Its  principal  elements  are  oxygen  and  nitrogen  gases,  with  a  vast  quantity  of  water  suspended 
in  them  in  the  shape  of  vapor,  and  commingled  with  these  a  quantity  of  carbon  in  the  shape  of  fixed  air, 
equal  to  restore  fiom  its  mass,  many  foM  the  coal  that  now  exists'  in  the  world.  In  common  with  all 
substances,  the  ocean  and  the  air  are  increased  in  bulk,  and  consequendy  diminished  in  weight,  by  heat ;  like 
all  fluids,  they  are  mobile,  tending  to  extend  themselves  equally  in  all  directions,  and  to  fill  up  depressions  in 
whatever  vacant  space  will  admit  them ;  hence,  in  these  respects,  the  resemblance  betwixt  their  movements. 
Water  is  not  compressible  or  elastic,  and  it  may  be  solidified  into  iee  or  vaporized  into  steam  :  the  air  is  elastic — 
it  may  be  condensed  to  any  extent  by  pressure,  or  expanded  to  an  indefinite  degree  of  tenuity  by  pressure 
being  removed  firom  it — it  is  not  liable  to  undergo  any  change  in  its  constitution  beyond  these,  by  any  of  the 
ordinary  influences  by  which  it  is  affected.  These  facts  are  few  and  simple  enough — let  us  see  what  results 
arise  from  them.  As  the  constant  exposure  of  the  Equatorial  regions  of  the  Earth  to  the  Sun  must  necessarily 
here  engender  a  vast  amount  of  heat, — and  as  his  absence  from  the  polar  regions  must  in  like  manner  pro- 
mote  an  infinite  accumulation  of  cold, — to  fit  the  entire  Earth  for  a  habitation  to  similar  races  of  beings,  a  con- 
stant  interchange  and  communion,  betwixt  theheat  of  the  one  and  the  cold  of  the  other,  must  be  carried  on. 
The  ease  and  simplicity  with  which  this  is  effected,  surpasses  all  description.  The  air  heated  near  the  equator 
by  the  overpowering  influences  of  the  Sun,  is  expanded  and  lightened :  it  ascends  into  upper  space,  leaving 
a  partial  vacuum  at  the  surface  to  be  supplied  from  the  regions  adjoining.  Two  currents  from  the  poles 
towards  the  equator,  are  thus  established  at  the  surface,  while  the  sublimated  air,  diffusing  itself  by  its  mobility, 
flows  in  the  upper  regions  of  space  from  the  equator  towards  the  poles.  Two  vast  whirlpools  are  thus  estab- 
lished,  constantly  carrying  away  the  heat  from  the  torrid  towardsthe  icy  regions,  and  these  becoming  cold  by 
contact  with  the  ice,  carry  back  their  gelid  freight  to  refresh  the  torrid  zone.  Did  theEarth,  as  was  long  be- 
lieved,  stand  still  while  the  Sun  circled  around.it,  we  shouldhave  had  two  setsof  meridianal  currents  blowing 
at  the  surface  of  the  Earth,  directly  frora  North  and  South,  towards  the  equator,  in  the  upper  regions  flowing 
back  again  to  the  place  whence  they  came.     On  the  other  hand,  were  ihe  heating  and  cooling  influences,  just 

•Lieutenant  Walsh,  U.  S.  N.,  while  co-operating  in  the  U.  S.  Schooner  «*  Taney,"  with  me  in  these  researches,  reports  a  sounding 
in  the  NorUi  Atlantic  of  6^  miles,  (5700  fathoms,)  without  bottom.     M. 
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referred  to,  to  cease,  and  the  Earth  to  fail  in  impressing  its  own  motion  on  the  atmosphere,  we  should  have  a 
furious  hurricane  rushing  round  the  globe,  at  the  rate  of  1,000  miles  an  hour, — tornadoes  of  ten  times  the  speed 
of  the  most  violent  now  known  to  us,  sweeping  everything  before  them.  A  combination  of  the  two  influences, 
modified  by  the  friction  of  the  Earth,  which  tends  to  draw  the  air  after  it,  gives  us  the  trade  winds,  which 
sweep  round  the  equatorial  region  of  the  globe  unceasingly,  at  the  speed  of  from  ten  to  twenty  miles  an  hour, 
the  srial  current,  quitting  the  polar  regions  with  the  comparatively  tardy  speed,  from  East  to  West,  imposed 
on  it  by  the  velocity  due  to  the  70th  parallel,  is  left  behind  the  globe,  and  deflected  into  an  oblique  current,  as 
it  advances  southward,  till,  meeting  the  cuirent  from  the  opposite  pole  near  the  equator,  the  two  combine  and 
form  the  vast  stream  known  as  the  trades, — ^separated  in  two,  where  the  air  ascends  by  the  belt  of  variable  winds 
and  rains.  Impresaed  with  the  motion  of  the  air,  constantly  sweeping  its  surface  in  one  direction,  and  obeying 
the  same  laws  of  motion,  the  great  sea  itself  would  be  excited  into  currents  similar  to  those  of  the  air,  were  it 
not  walled  in  by  continents,  and  subjected  to  otber  control.  As  it  is,  there  are  constant  currents  flowing  from 
the  torrid  towards  the  frigid  zone,  to  supply  the  vast  mass  of  vapor  there  draihed  off ;  while  other  whirlpools 
and  currents,  such  as  the  gigantic  Gulf  Stream,  come  to  perfprm  their  part  in  tbe  same  stupendous  drama. 
Tbe  current  just  named,  sweeps  from  the  Cape  of  Good  Hope,  across  the  South  Atlantic,  to  the  Gulf  of  Mexico, 
and  by  the  Straits  of  the  Bahamas.  Here  it  tums  to  the  eastward  agab,  travelling  along  the  coast  of  Ameriea 
at  the  xate  of  from  forty  to  a  hundred  miles  a  day ;  it  now  stands  once  more  across  the  Atlantic,  and  divides 
itself  into  two  branches  ; — one  finds  its  way  into  tbe  northerh  sea,  warming  the  adjoining  waters  tis  it  ad- 
vances,  and  turning  back,  mott  likely  to  form  a  second  great  whirlpool,  re-jobmg  the  original  stream  near 
Newfoundland.  The  main  branch  seeks  the  northern  shores  of  Europe,  and,  sweeping  alopg  the  coast  of 
Spain  and  Portugal,  travels  southward  by  the  Azores  to  rejoin  the  main  whirlpool.  The  waters  of  this  vast 
Ocean  river,  are  to  the  North  of  the  tropic  greatly  warmer  than  those  around ;  the  climate  of  every  country  it 
approaches  is  improved  by  it,  and  the  Laplander  is  enabled  by  its  means  to  live,  and  cultivate  his  barley,  in  a 
latitude  which  everywhere  ebe,  throughout  the  world  is  condemned  to  perpetual  sterility.  But  there  are  otber 
laws  which  the  great  sea  obeys,  which  peculiarly  adapt  it  as  the  vehicle  of  interchange  of  heat  and  cold 
betwixt  those  regions  where  either  exists  in  excess.  Water  which  contracts  regularly  from  the  boiling  point 
dowDwards,  at  a  temperature  of  40^,  has  reached  its  maximum  of  density,  and  thence  begins  to  grow  lighter 
and  expand*  But  for  this  most  beneficent  provision,  the  vast  recesses  of  the  northern  ocean  would  be  con- 
tinually  occupied  with  a  fluid  at  the  fireezing  point,  which  the  least  access  of  cold  would  convert  into  one  solid 
mass  of  ice.  Tbe  non-conducting  power  of  water,  which  at  present  acts  so  valuable  a  part  in  the  general 
economy,  so  fai  from  being  a  blessing  would  be  a  curse.  No  warmth  could  ever penetrate  to  thaw  the founda* 
ticnis  of  the  frozen  masses — no  water  find  its  way  to  float  it  from  its  foundations,  so  that,  like  the  everlasting  hills 
themselves,  rooted  immovable  in  its  place,  every  year  adding  to  its  mass ;  the  solid  structure  would  continually 
advance  to  the  southward,  hermetically  sealing  the  polar  ocean  thus  condemned  to  utter  desolation,  and  en- 
croaclung  on  the  North  sea  itself.  Under  existing  circumstanceS)  so  soon  as  water  is  cooled  down  to  40^,  it 
smks  to  the  bottom,  and^  still  eight  degrees  warmer  thau  x^     \i  altacks  tbe  basis  and  saps  the  foundations  of 
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the  icebergs — ^^themselves  gigaDtic  glaciers,  which  have  fallen  from  the  roountaios  into  the  sea,  or  which  have 
grown  to  their  present  size  in  the  shelter  of  bays  and  estuaries,  and  by  accumulations  from  above.  Once 
forced  from  their  anchorage,  the  first  storm  that  arises  drifts  them  to  sea,  where  the  beautiful  law  which  ren- 
ders  ice  lighter  than  the  warmest  water  enables  it  to  float, — and  drifts  southward  a  vast  magazine  of  cold  to 
cool  the  tepid  water  which  bears  it  along, — the  evaporation  at  the  equator  causing  a  deficit,  the  meiting  and 
accumulation  of  the  ice  in  the  frigid  zone  giving  rise  to  an  excess  of  accumulation,  which  tends  along  with 
the  action  of  the  air,  and  other  causes,  to  institute  and  maintain  the  transporting  current.  These  stupendous 
masses,  which  have  been  seen  at  sea  in  the  form  of  church  spires  and  gothic  towers,  and  minarets,  rising  to 
the  height  of  from  300  to  600  feet,  and  extending  over  an  area  of  not  less  than  six  square  miles,  the  masses 
above  water  being  only  one-tenth  of  the  whole,  are  often  to  Jbe  found  within  the  tropics.  A  striking 
fact  dependant  on  this  general  law,  has  just  been  brought  to  light ;  there  is  a  line  extending  from  pole  to  pole, 
at  or  under  the  surface  of  the  ocean,  where  an  invariable  temperature  of  39.5  is  maintained.  The  depth  of 
this  varies  with  the  latitude ;  at  the  equator  il  is  7,200  feet — at  latitude  56°  it  ascends  to  the  surface,  the  tem- 
perature  of  the  sea  being  here  uniform  throughout.  North  and  South  of  this  the  cold  water  is  uppermost,  and 
at  latitude  70°  the  line  of  uniform  temperature  descends  to  4,500.  But  these,  though  amongst  the  most  regular 
and  magnificent,  are  but  a  small  number  of  the  contrivances  by  which  the  vast  and  beneficent  ends  of  nature 
are  brought  about.  Ascent  from  the  surface  of  the  Earth,  produces  the  same  change  in  point  of  climate,  as  an 
approach  to  the  poles ;  even  under  the  torrid  zone,  mountains  reach  the  line  of  perpetual  congelation  at  nearly 
a  third  less  altitude  than  the  extreme  elevation  which  they  sometimes  attain :  at  the  poles  snow  is  perpetual 
at  the  ground,^d  at  the  diflerent  intervening  latitudes,  reaches  some  intermediate  point  of  congelation,  be- 
twixt  one  and  20,000  feet.  Tn  America,  from  the  line  south  to  the  tropics,  as  also,  as  there  is  now  every 
reason  to  believe,  in  Africa,  within  similar  latitudes,  vast  ridges  of  mountains  covered  with  perpetual  snow, 
run  northward  and  southward  in  the  line  of  the  meridian  right  across  the  path  of  the  trade  winds.  A  simi- 
lar  ridge,  though  of  less  magnificent  dimensions,  traverses  the  peninsula  of  Hindoostan,  increasiiig  in  altitude 
as  it  approaches  the  line, — attaining  an  elevation  of  8,500  feet  at  Dodabetta,  and  above  6,000  in  Ceylon.  The 
AIps  in  Europe,  and  tho  gigantic  chain  of  the  Himalayas  in  Asia,  both  far  South  in  the  temperate  zone,  streteh 
from  East  to  West,  and  intercept  the  serial  current  from  the  North.  Others  of  lesser  note,  in  the  equatorial  or 
meridianal,  or  some  intermediate  direction,  cross  the  paths  of  the  atmospherical  currents  in  every  direction, 
imparting  to  them  fresh  supplies  of  cold,  as  they  themselves  obtain  from  them  warmth  in  exchange ;  in  strictr 
ness,  the  two  operations  are  the  same.  Magnificent  and  stupendous  as  are  the  efiects  and  results  of  the  water 
and  of  air  acting  independently,  on  tach  other,  in  equalising  the  temperature  of  the  globe,  they  are  still  more  so 
when-combined.  One  cubic  inch  of  water  when  invested  with  a  sufficiency  of  heat,  will  form  one  cubic 
foot  of  steam — the  water  before  its  evaporation,  and  the  vapor  which  it  fomis,  being  exactly  of  the  same 
temperature,  though  in  reality,  in  the  process  of  conversion,  1,700  degrees  of  heat  have  been  absorbed 
or  carried  away  from  the  vicinage,  and  rendered  latent  or  imperceptible  ;  this  heat  is  retumed  in  a  sensible 
and  perceptible  fbrm  the  moment  the  vapor  is  converted  once  more  into  water.     The  general  fact  is  the  same 
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tn  the  case  of  vapor  carried  off  by  dry  air,  at  any  temperature  that  may  be  imagined,  for  downfar  below  the 
freezing  point,  evaporation  proceeds  uninterruptedly,  or  raised  into  steam  by  artificial  means,  The  air,  heated 
and  dried  as  it  sweeps  over  the  arid  surface  of  the  soil,  drinks  up  by  day  myriads  of  tons  of  moisturefrom  the 
sea — as  much  indeed  as  would,  weie  no  moisture  restored  to  it,  depress  ks  whole  surface  at  the  rate  of 
four  feet  annually  over  the  surface  of  thc  globe.  The  quantity  of  heat  thus  converted  from  a  sensible  or 
perceptible,  to  an  insensible  or  latent  state,  is  almost  inciedible.'  The  action  equally  goes  on,  and  with  the 
like  results,  over  the  surface  of  the  Earth,  as  over  that  of  the  sea,  where  there  is  moisture  to  be  withdrawn. 
But  night,  and  the  seasons  of  the  year,  come  around,  and  the  surplus  temperature  thus  withdrawn  and  stored 
away,  at  the  time  it  might  have  proved  superfluous  or  inconvenient,  is  reserved,  and  rendered  back  so  soon  as 
tt  is  required ;  and  the  cold  of  night,  and  the  rigor  of  winter,  are  modified  by  the  heat  given  out  atthe  point 
of  condensation,  by  dew,  rain,  haily  and  snow. 

"  There  are,  however,  cases  in  which  were  the  process  of  evaporation  to  go  on  without  interruption  and 
without  limit,  that  order  and  regularity  might  be  disturbed  which  it  is  the  great  object  of  the  Creator  appar- 
ently  for  an  indefinite  time  to  maintain,  and  in  the  arrangements  for  equalizing  temperature  the  equilibrium  of 
saltness  be  distuibed  in  certain  portions  of  the  sea,  and  that  of  moisture  under  ground  in  the  warmer  re- 
gions  of  the  earth.  To  prevent  this,  checks  and  counterpoises  interpose  just  as  their  servicescome  to  be  re- 
quired.  It  could  scarcely  be  imagtned  that  in  such  of  our  inland  seas  as  were  connected  by  a  narrow  strait  with 
the  Ocean,  and  were  thus  cut  offfrom  free  access  to  its  waters,  thesupply  offresh  water  whichpours  intothem 
from  the  rivers  around  would  exactly  supply  the  amount  carried  away  by  evaporation.  Salt  never  rises  in 
steam,  and  it  is  the  pure  element  alone  that  is  drawn  off.  We  have  in  such  cases  as  the  Black  and  Baltic 
seas  an  excess  of  supply  over  what  is  required,  the  surplus  in  the  latter  case  flowing  off  through  the  Darda- 
nelles,  in  the  former  through  the  Great  and  Little  Belts.  The  vapor  withdrawn  from  the  Mediterranean 
exceeds  by  about  a  third  the  wholeamount  of  fresh  water  poured  into  it ;  the  difference  is  made  up  by  a  current 
through  the  straits  of  Gibraltar  in  the  latter :  and  a  similar  arrangement,  modified  by  circumstances,  must 
exist  in  all  cases  where  circumstances  are  similar, — the  supply  of  water  rushing  through  the  strait  from  the  open 
ocean  being  in  exact  proportion  to  the  difference  bctwixt  that  provided  from  rain  or  by  rivers,  ahd  that  required 
by  the  afflux  of  vapor ;  seas  wholly  isolated,  such  as  the  Caspian  and  the  Dead  sea,  attain  in  course  of  time  a 
state  of  perfect  equilibrium — their  surface  becoming  lowered  in  level  and  diminished  in  area,  tiil  it  becomes 
exactly  of  the  proper  size  to  yield  in  vapor  the  whole  waters  poured  in.  The  Dead  Sea,  before  attaining  this 
condition  of  repose,  has  sunk  thirteen  hundred  feet  below  the  Mediterranean,  the  Caspian  about  one-fourth  of 
this.  Lakes  originally  salt,  and  which  to  all  appearance,  are  no  more  than  flragments  severed  from  the  sea  by 
the  earthquake  or  volcano,  and  which  have  no  river  or  rain  supplies  whatever,  in  process  of  time  dry  up  and 
become  a  mass  of  rock  salt  in  their  former  basin.  Such  is  the  formatlon  in  progress  in  the  lake  near  Tadjurra, 
nearly  five  hundred  feet  below  the  levd  of  the  sea,  its  waters  having  been  thus  much  depressed  by  evaporation, 
baving  now  almost  altogether  vanished,  one  mass  of  salt  reraaining  in  their  room.  As  it  is  clear  in  a  case 
such  as  that  of  the  Mediterranean,  that  where  salt  water  to  a  large  extent  was  poured  m  and  fresh  water  only 
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was  drawn  off,  a  constai^t  concentration  of  brine  raust  occur,  the  proposition  was  laid  down  by  the  most  dis- 
tinguished  of  our  Geologists,  and  long  held  unqueslionable,  that  huge  accumulations  of  salt  in  masses  larger 
than  all  that  Cheshire  contains,  werebeing  formed  inits  depths.  The  doctrine  eminently  improbable  in  itself, 
is  now  met  by  the  discovery  of  an  outward  under-current,  in  all  likelihood  of  brine.  It  is  matter  of  easy 
demonstration,  that  without  some  such  arrangement  as  this,  the  Red  sea  must  long  ere  now  have  been  con- 
verted  into  one  mass  of  salt,  its  upper  waters  at  all  events  being  known  in  reality  to  differ  at  present  butlittle 
in  saltness  from  those  of  the  Southern  ocean.  The  Red  sea  forms  an  excellent  illustration  of  all  kindred 
cases.  Here  we  have  salt  water  flowing  in  perpetually  through  the  straits  of  Babelmandeb,  to  furnish  the  sup- 
plies  for  a  mass  of  vapor  calculated,  were  the  strait  shut  up,  to  lower  the  whole  surface  of  the  sea  eight 
feet  annually, — and  even  with  the  open  strait,  to  add  to  ils  contents  a  proportionate  quantity  of  salt.  But  an 
under  current  of  brine,  which  from  its  gravity,  seeks  the  bottom,  flows  out  again  to  mingle  with  the  waters 
of  the  Great  Arabian  sea,  where  swept  along  by  currents,  and  raised  to  the  surface  by  tides  and  shoals,  it  is 
mingled  by  the  waves  through  the  other  waters,  which  yearly  receive  the  enormous  monsoon  torrents,  the 
Concan  and  the  Ghaut's  supply,  become  diluted  to  the  proper  strength  of  sea  water  and  rendered  uniform  in 
their  constitution,  by  the  agitation  of  the  storms  which  then  prevail.  Flowing  back  again  from  the  coasts  of 
India,  where  they  are  now  in  excess,  to  those  of  Africa,  where  they  suffer  from  perpetual  drainage,  the  same 
round  of  operations  go  on  continually ;  and  the  sea,  with  all  its  estuariesand  its  inlets,  retains  the  same  limit, 
and  nearly  the  same  constitution,  for  unnumbered  ages.  A  like  check  prevents  on  shore  the  extreme  heating 
and  desiccation  from  which  the  ground  would  otherwise  suffer.  The  earth  is  a  bad  conductor  of  heat :  the 
rays  of  the  Sun  which  cnter  its  surface,  and  raise  the  temperature  to  100  or  150°,  scarcely  penetrate  a  foot 
into  the  ground  ;  a  few  feet  down,  the  warmth  of  the  ground  is  nearly  the  same  night  and  day.  The  moisture 
which  is  there  preserved  free  from  the  influence  of  currents  of  air,  is  never  raised  into  vap6r :  so  soon  as  the 
upper  stratum  of  earth  becomes  thoroughly  dried,  capillary  action  by  means  of  which  all  excess  of  water  was 
withdrawn,  ceases,  and  even  under  the  heats  of  the  tropics,  the  soil  two  feet  down  will  be  found  on  the  approach 
of  the  rains  sufficiently  moist  for  the  nourishment  of  plants.  The  splendid  flowers  and  vigorous  foliage 
which  burst  forth  in  May,  when  the  parched  soil  would  lead  us  to  look  for  nothing  but  sterility,  need  in  no 
way  surprise  us :  fountains  of  water,  boundless  in  extent  and  limited  in  depth  by  the  thickness  of  the  soil 
which  contuins  them,  have  been  set  aside  and  sealed  up  for  their  use,  beyond  the  reach  of  those  thirsty  winds 
or  burning  rays  which  are  suffered  only  to  carry  off  the  water  which  is  superfluous,  and  would  be  pernicious, 
removing  it  to  other  lands,  where  its  agency  is  required,  or  treasuring  it  up  in  the  crystal  vault  of  the  firma- 
ment,  as  the  material  of  clouds  and  dew — and  the  source,  when  the  fitting  season  comes  round  again,  of  those 
deluges  of  rain  which  provide  for  the  wants  of  tlie  year. 

"  Such  are  some  of  the  examples  which  may  be  supplied  of  general  laws  operating  over  nearly  the  whole 
surface  of  the  terraqueous  globe.  Amongst  the  local  provisions  ancillary  to  these,  are  the  monsoons  of  India 
and  the  land  and  sea-breezes  prevalent  throughout  the  tropical  coasts.  When  a  promontory  such  as  that 
of  India  intrudes  into  the  region  of  the  trade  winds,  the  continuous  western  current  is  interrupted,  and  in  its 
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room  appear  alternating  currents  from  the  northeast  and  southwest,  which  change  their  direction  as  the  Sun 
passes  the  latitude  of  the  place.  On  the  Malabar  coast,  as  the  Sun  approaches  from  the  southward,  clouds 
and  variable  winds  attend  him,  and  his  transit  northward  is  in  a  week  or  ten  days  followed  by  that  furious 
burst  of  thunder  and  tempest  which  heralds  the  rainy  season.  His  southward  transit  is  less  distinctly  marked ; 
it  is  the  sign  of  approaching  fair  weather,  and  is  also  attended  by  thunder  and  storm.  The  alternating  land 
and  sea-breezes  are  occasioned  by  the  alternate  heafing  and  cooling  of  the  soil,  the  temperature  of  the  sea  re- 
maining  nearly  uniforro.  At  present,  when  most  powerfuHy  felt,  the  earth  by  noon  will  often  be  found  to  have 
attained  a  temperature  of  120°,  while  the  sea  rarely  rises  above  80°.*  The  air,  heated  and  expanded,  of 
course  ascends,  and  draws  from  the  sea  a  fresh  supply  to  fill  its  room  :  the  current  thus  generated  constitutes 
the  breeze.  During  the  night  the  earth  often  sinks  to  a  temperature  of  50°  or  60°»  cooling  the  conterminous 
air,  and  condensing  in  the  form  of  dew,  the  moisture  floating  around.  The  sea  is  now  from  15°  to  20°  warmer 
than  the  earth^the  greatest  difierence  between  the  two  existing  at  sunrise  ;  and  in  then  rushes  the  air,  and 
draws  off  a  current  from  the  shore. 

**  We  have  not  noticed  the  tidSS,  which  obedient  to  the  Sun  and  Moon,  daily  convey  two  vast  masses  of  water 
round  the  globe,  and  which  twice  a  month,  rising  to  an  unusual  height,  visit  elevations  which  otherwise  are 
dry.  During  one  hr.lf  of  the  year  the  highest  tides  visit  us  by  day,  the  other  half  by  night,  and  at  Bombay, 
at  Springs,  the  depths  of  the  two  differ  by  two  or  three  feet  from  each  other.  The  tides  simply  rise  and  faD  in 
the  open  ocean,  to  an  elevation  of  two  or  three  feet  in  all :  along  our  shores,  and  up  g^fs  and  estuaries,  they 
sweep  with  the  violence  of  a  tonrent,  having  a  general  range  of  ten  or  twelve  feet — sometimes,  as  at  Pundy 
in  America,  at  Brest  and  Milford  Havcn  in  Europe,  to  a  height  of  from  forty  to  sixty  feet.  They  sweep  our 
sfaores  from  filth  and  purify  our  rivers  and  inlets,  affording  to  the  residents  of  our  Islands  and  Continents  thc 
benefits  of  a  bi-diumal  ablution,  and  giving  a  health  and  freshness  and  purity  wherever  they  appear.  Obedient 
to  the  influence  of  bodies  many  millions  of  miles  removed  from  them,  their  subjection  is  not  the  less  com^ 
plete  :  the  vast  volume  of  water  capable  of  crushing  by  its  weight  the  most  stupendous  barriers  that  can  be 
opposed  to  it,  and  bearing  on  its  bosom  the  navies  of  the  world,  impetuously  rushing  against  our  shores, 
gently  stops  at  a  given  line,  and  flows  back  ^gain  to  its  place  when  the  word  goes  forth — *  thus  far  shalt  thou 
go,  and  no  farther ;'  and  that  which  no  human  power  or  contrivance  could  have  repelled,  returns  at  its  appoint- 
ed  time  so  regulaily  and  surely,  that  the  hour  of  its  approach,  and  measure  of  its  mass,  may  be  predicted  with 
unerring  certainty  centuries  beforehand.  The  hurricanes  which  whirl  with  such  fearful  violence  o ver  the  surface, 
raising  the  waters  of  the  sea  to  enormous  elevations,  and  submerging  coasts  and  islands,  attended  as  they  are 
by  the  fearful  attributes  of  thunder  and  deluges  of  rain — seem  requisite  to  deflagrate  the  noxious  gases  which 
have  accumulated — to  commingle  in  one  healthful  mass  the  polluted  elements  of  the  air,  and  restore  it  fitted 
for  the  ends  designed  for  it.  It  is  with  the  ordinary,  not  with  the  exceptionable,  operations  we  have  at  present 
to  deal,  and  the  laws  which  rule  the  hurricane  form  themselves  the  subject  of  a  treatise. 

*  The  temperalure  of  certain  parta  of  the  Indian  Ocean^the  hottest  sea  in  the  world— ie  9(P.— M. 
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"  We  have  hitherto  dcalt  with  the  sea  and  air, — the  one  tbe  medium  through  which  the  commerce  of  all 
natioDS  is  transported,  the  other  the  means  by  which  it  is  moved  along, — as  themselves  the  great  vehicles  of 
moisture,  heat;  and  cold,  throughout  the  regions  of  the  world — the  means  of  securing  the  interchangc  of  these 
inestimable  commodities,  so  that  cxccss  may  be  removed  to  where  deficiency  exists,  deficiency  substituted  for 
excess,  to  the  unbounded  advantage  of  all.  We  have  selected  this  group  of  illustrations  for  our  views,  be- 
eause  tbey  are  the  most  obvious,  the  most  simple  and  thc  most  intelligible  and  beautiful,  that  could  be  chosen* 
Short  as  our  space  is,  and  largely  as  it  has  already  been  trenched  upon,  we  must  not  confine  ourselves  to  these. 

'^  We  have  already  said  that  the  atmosphere  forms  a  spherical  shell,  surrounding  the  earth  to  a  depth 
which  is  unknown  to  us,  by  reason  of  its  growing  tenuity,  as  it  is  rcleased  from  the  pressure  of  its  own  super- 
incumbent  mass.  Its  upper  surfaee  cannot  be  nearer  to  us  than  fif\y,  and  can  searcely  be  more  remote  than 
five  hundred  miles.  It  surrounds  us  on  all  sides,  yet  we  see  it  not ;  it  presses  on  us  wilh  a  load  of  fifteen 
pounds  on  evcry  squJ^re  inch  of  surface  of  our  bodies,  or  from  seventy  to  one  bundred  toos  on  us  in  all,  yet  we 
do  not  so  much  as  feel  its  weight.  Softer  than  Ihe  finest  down — more  impalpable  than  the  finest  gossamer, — ' 
it  leaves  the  cobweb  undisturbed,  and  scarcely  stirs  the  lightest  flower  that  feeds  on  the  dew  it  supplies  ;  yet  it 
bears  the  fleets  of  nations  on  its  wings  around  the  world,  and  crushcs  the  most  refractory  substances  with  its 
weight  When  in  motion,  its  force  is  sufficient  to  level  the  most  stately  forcsts,  and  stable  buildings,  with  the 
Earth — to  raise  the  waters  of  thc  ocean  into  ridges  like  mountains,  and  dash  the  strongest  ships  to  pieces  like 
toys.  It  warms  and  cools  by  turns  the  Earth  and  the  living  creatures  that  inhabit  it.  It  draws  up  vapors 
from  tbe  9ea  and  land,  retains  them  dissolved  in  itself,  or  suspended  in  cistems  of  c1ouds,'and  throws  them 
down  again  as  rain  or  dew,  when  they  are  rcquired.  It  bends  the  rays  of  thc  sun  from  their  path,  to  gi\  e  us 
the  twilight  of  evening  and  of  dawn — it  disperses  and  refracts  their  various  tints  to  beautify  the  approach  and 
fbe  retreat  of  tbe  orb  of  day*  But  for  tbe  atmosphcre,  siinsbine  would  burst  on  us  and  fail  us  at  once — and  at 
once  remove  us  from  midnight  darkness  to  tbe  blaze  of  noon.  We  should  have  no  twilight  to  soften  and  beau- 
tify  thc  landscape — ^no  clouds  to  shade  us  from  the  scorching  heat,  but  the  bald  earth  as  it  revolved  on  its 
axis,  would  turn  its  tanned  and  weakened  front  to  tbe  full  and  unmitigated  rays  of  the  lord  of  day.  It  affords 
tbe  gas  whicb  vivifies  and  warms  our  frames,  and  reccives  into  itself  tbat  which  has  been  poUuted  by  use,  and 
is  tbrown  ofi*  as  noxious«  It  feeds  tbe  flame  of  life  exactly  as  it  does  that  of  the  fire, — it  is  in  both  cases  con- 
sumcd,  and  afibrds  the  food  of  consumption — in  both  cases  it  becomes  combined  with  charcoal,  which  rcquircs 
it  for  combustion,  and  is  rctnoved  by  it  when  tbi^  is  over.  *  It  is  only  the  girdling  encircling  air,'  says  a  writer 
in  tbe  Nortb  Britisb  Review,  ^  that  flows  above  and  around  all  that  makes  the  wbole  world  kin.  The  carbonic 
acid  vnth  which  to-day  our  breatbing  fills  the  air,  to-morrow  seeks  its  way  round  the  world.  The  date  trees 
that  grow  round  tbe  falls  of  tbe  Nile  will  drink  it  in  by  tbeir  leaves ;  tbe  cedars  of  Lebanon  will  take  of  it  to  add 
to  tbeur  stature ;  tbc  cocoanuts  of  Tabiti  will  grow  rapidly  upon  it ;  and  the  palms  and  bananas  of  Japan,  will 
change  it  into  flowers.  The  oxygen  we  are  breathing  was  distilled  for  us  some  short  time  ago  by  the  magno- 
lias  of  tbe  Susquehanna,  and  the  great  trees  that  skirt  the  Orinoco  and  the  Amazon — the  giant  rhododendrons 
of  tbe  Himalayas  contributed  to  it,  and  tbe  roses  and  myrtles  of  Cashmere,  the  Cinnamon  tree  of  Ceylon,  and 


Digitized  by 


Google 


THE   FICLD   OF   RESEARCU.  13 

the  forest  older  than  the  flood,  buried  deep  in  the  heart  of  Africa  far  behind  the  mountains  of  the  Moon.  The 
rain  we  see  descending  was  thawed  for  us  out  of  the  icebergs  which  have  watched.the  Polar  Star  for  ages, 
and  the  lotus  lillies  have  soaked  up  from  the  Nile  and  exhaled  as  yapor,  snows  that  rested  on  the  summits  of 
the  AIps.'  *  The  atmosphere,'  says  Maun,  *  which  forms  the  outer  surface  of  the  habitable  world,  is  a  vast 
reservoir,  into  which  the  supply  of  food  designed  for  living  creatures  is  thrown — or,  in  one  word,  it  is  itself  the 
food  in  its  simple  form  of  all  living  creatures.  The  animal  grinds  down  the  fibre  and  the  tissue  of  the  plant, 
or  the  nutritious  store  that  has  been  laid  up  within  its  cells,  and  converts  these  into  the  substance  of  which  its 
own  organs  are  composed.  The  plant  acquires  the  organs  and  nutritious  store  thus  yielded  up  as  food  to  the 
animal,  from  the  invuhierable  air  surrounding  it.'  But  animals  are  furnished  with  the  means  of  locomotion 
and  of  seizure — they  can  approach  their  food,  and  lay  hold  of  and  swallow  it ;  plants  must  await  till  their  food 
comes  to  them.  No  solid  particles  find  access  to  their  frames ;  the  restless  ambient  air,  which  rushes  past 
them  loaded  with  the  carbon,  the  hydrogen,  the  oxygen,  the  water— everything  they  need  in  the  shape  of  sup- 
plies,  is  constantly  at  hand  to  minister  to  their  wants,  not  only  to  afibrd  them  food  in  due  season,  but  in  the 
shape  and  fashion  in  which  alone  it  can  avail  them." 

Surely  a  more  tempting  field  for  philosophical  research,  for  useful  and  honorable  labor,  or  a  field  more 
abounding  with  the  elements  of  useful  and  practical  results,  never  engaged  the  attention  of  man. 

By  studying  the  winds  at  sea  we  might  expeet  to  find  them  blowing  more  conformably  there  than  on  the 
land  to  the  general  laws  which  govern  the  circulation  of  the  atmosphere.  And  in  endeavoring  to  learn  these 
laws,  we  may  look  for  the  rule  at  sea :  for  the  exceptions,  on  the  land.  It  roight  therefore  be  expected  that 
any  undertaking  to  group  the  observations  of  mariners  upon  the  winds  in  all  parts  of  the  ocean,  and  ai  all 
seasons  of  the  year  would  be  regarded,  as  the  illustrious  Humboldt  says  this  is,  and  as  the  learned  Dr.  Buist 
shows  it  is,  with  no  little  interest  by  philosophers  and  philanthropists,  by  good  and  wise  men  in  all  conditions 
of  life,  and  in  all  parts  of  the  world. 

In  the  progress  of  this  undertaking,  many  new  facts  of  interest  to  science  have  been  brought  to 
light,  or  their  existence  suggested.  Our  knowledge  of  the  laws  which  govern  the  circulation  of  the  atmos- 
phere,  which  control  the  currents  of  the  sea,  which  regulate  climates,  and  by  which  heat  and  moisture,  clouds 
and  sunshine,  are  distributed  over  the  surface  of  the  Earth,  has  been  considerably  enlarged  even  by  the  results 
so  far  obtained. 

Navigation  has  already  reaped  a  rich  reward  from  this  undertaking,  and  commerce  is  profiting  by  it.  In 
consequence  of  the  increase  of  knowledge  which  it  has  given  to  the  practical  navigator,  with  regard  to  the 
prevailing  winds  and  currents  of  the  sea,  the  average  sailing  passage  between  distant  parts  of  the  earth  has 
been  materially  shortened. 

Practically,  for  commercial  purposes,  these  investigations  have  lifted  up,  as  it  were,  the  markets  of  the 
soathern  hemisphere,  and  placed  them  nearer  to  our  doors  by  several— and  in  some  cases,  by  many — days'  sail 
than  they  were  before  ;  for  the  time  which  it  required  a  ship  to  carry  a  cargo  fi*om  one  hemisphere  to  another, 
has  been  shortened  more  than  two  weeks  at  some  seasons  of  the  year  ;  and  it  is  not  going  too  far  to  say  that 
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the  voyage  hence  to  California  has  in  consequence  of  these  researches  been  shortened  to  a  more  remarkable 
extent.  The  average  passage  out  by  vessels  not  havingthe  results  of  these  researches  to  guide  tbem  is  upwards 
of  180  days  ;  but  vessels  with  these  charts  on  board  have  made  it  in  107,  in  97,  in  96,  in  91  and  even  in  90 
days ;  and  their  masters,  after  making  allowance  for  the  improved  models  of  their  ships,  ascribe  this  great 
success  to  the  information  which  they  derived  from  these  charts  as  to  the  winds  and  currents  by  the  way. 

The  merchants  and  shipmasters  of  India,  perceiving  the  great  benefits  which  American  commerce  and 
American  merchants,  shipmasters  and  owners,  were  deriving  from  this  system  of  investigations  as  developed 
in  part  only  for  the  Atlantic  ocean,  have  promptly  stepped  forward,  raised  a  subscription  for  the  purpose,  and 
directed  a  set  of  Wind  and  Current  Charts  upon  the  plan  of  these,  to  be  undertaken  for  the  Indian  ocean  ;  and 
the  Geographical  Society  of  Bombay,  composed  of  men  eminent  for  their  virtue  and  learning,  has  given  the 
undertaking  its  countenance. 

After  having  spent  much  time  and  labor  upon  this  undertaking,  and  after  having  made  considerable  pro- 
gress  with  it,  it  came  to  the  knowledge  of  the  Society  that  I  was  very  much  in  want  of  materials  for  "  Wind 
and  Current  Charts"  for  the  Indian  ocean.  Therefore  the  Geographical  Society  of  Bombay,  with  a  spirit  of 
liberality  and  a  degree  of  friendiy  consideration  for  which  I  am  profoundly  thankful,  resolved  to  place  at  my 
disposal  all  the  work  which  has  been  accomplished  under  the  auspices  of  the  Society. 

This  work  consists  of  track  Charts  of  the  Indian  ocean  extending  from  the  Cape  ofGood  Hopeto  170°  E. 
They  are  on  the  scale  of  the  Wind  and  Current  Charts.  These  MS.  Charts  are  six  in  number,  they  have  the 
shore-line  sketched  in,  and  the  tracks  of  one  hundred  vessels — in  all  colors — projected  upon  them. 

The  notes  and  explanations  necessary  to  enable  me  to  incorporate  these  charts  with  my  own,  however, 
have  not  yet  arrived. 

The  following  extract  is  from  the  letter  of  Dr.  Buist,a  member  of  the  Society,  and  one  of  the  most  devoted 
friends  of  science  to  be  found  in  any  quarter  of  the  globe. 


1  •  "BoMBAY,  Jfovemher  17,  1861. 

]  "  LiEUT.  Maury,  Jfational  Observatory,  Washingtony 

t 

,  My  Dear  Sir  : — ^You  will  receive  along  with  this,  or  shortly  afterwards,  a  tin  ca.^e,  through  Smith,  Elder 

.;  &  Co.,  containing  the  skeleton  charts  commenced  by  the  Geographical  Society,  to  which  I  have  repeatedly 

alluded,  and  with  which  I  am  now  authorized  to  present  you.  We  shall  endeavor  to  do  our  best  to  provide 
you  with  all  the  information  we  can  coUect  to  enable  you  to  extend  your  researches  to  the  India  seas  ;  only 
you  must  remember  that  while  you  belong  to  the  fastest,  we  live  in  the  slowest  country  in  the  world,  and  the 
time  we  take  to  conduct  a  preliminary  official  correspondence  suffices  you  for  the  commencement  and  com- 

',  pletion  of  your  work.     I  work  here  not  only  single-handed  but  with  a  world  of  obstacles  actually  thrown  in  my 

way,  with  the  labor  of  a  daily  paper  on  my  shoulders,  a  school  of  industry  to  attend  to,  and  generally  a  severe 
attack  of  sickness  three  or  four  times  a  year,  so  if  I  get  on  slowly  it  is  not  because  of  my  doing  little,  but 
because  of  my  profession,  by  which  I  have  exhausted  four-fifths  of  my  time  and  strength.         »        *         ♦ 
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"  Though  I  have  published  very  liltle  on  meteorology  for  want  of  time  to  put  the  stock  of  information  I 
have  collected  in  order,  I  have  beside  me  an  enormous  mass  of  facts.  Three  years  since  I  began  to  perceive 
that  we  had  certain  classes  of  storms  that  occurred  periodically,  not  only  all  over  India,  but  all  over  the  legion 
to  which  my  information  extendeJ,  and  that  these  were  synchronous  or  nearly  so ;  I  then  began  a  series  of 
maps  illustrative  of  the  matter.  I  have  sent  you  specimens,  but  for  this  we  were  too  scantily  provided  with 
information.  Instrumental  observations  are  too  much  insisted  on,  when  excellence  is  not  attainable  they  are 
better  dispensed  with :  the  remarks  of  an  observant  man,  recorded  at  the  time,  with  due  advertence  to  day 
and  hour,  are  invaluable.  Surely  these  might  be  had  in  abundance  for  the  future,  if  not  for  the  past.  This 
you  will  observe,  is  intimately  connected  and  in  perfect  consonance  with  your  theories  of  the  electric  or  mag- 
netic  origin  of  all  meteorological  phenomena. 

"  Through  this  means  alone  can  the  occurrence  of  storms  simultaneously  round  the  one  half  of  the  world  be 
accounted  for.  Have  you  any  good  sets  of  hourly  barometric  observations  from  your  southern  States?  If 
you  will  tum  to  the  London  Philosophical  Transactions  of  1850,  you  will  see  a  paper  by  Colonel  Sykes,  on 
the  observations  made  in  India,  which  will  show  you  the  interest  attaching  to  barometrical  tides,  within  and 
heyond  the  tropics,  and  we  are  most  anxious  to  discover  the  law  they  obey  till  they  become  mergcd,  and  to  a 
great  measure  lost  in,  vast  casual  floctuations."         •         •         • 


About  the  same  time  I  had  the  pleasurc  to  receive  a  letter  from  C.  Meldrum,  Esq.,  Secretary  of  the  Meteor» 
ological  Society  of  Mauritius,  manifesting  the  same  friendly  spirit  on  the  part  of  that  Society,  and  offering  to 
do  in  aid  of  our  undertaking  whatever  might  be  done  at  that  important  meteorological  station.  This  kind 
offer  was  gladly  accepted,  and  Mr.  Meldrum  was  requested  to  have  copied  at  the  expense  of  the  Observatory 
the  abstract  logs  of  vessels  arriving  at  Mauritius. 

In  the  mean  time  Kupffer,  the  laborious  meteorologist  of  Russia,  had  suggested  the  idea  of  a  conference 
between  the  meteorologists  of  Russia  and  those  of  the  United  States,  with  a  view  to  a  more  general  co-operation 
and  concert  of  action  between  them ;  while  this  subject  was  under  advisement,  a  proposition  was  made  by  the 
Britlsh  Govemment  that  that  of  the  United  States  shouIcKco-operate  with  it  in  its  plans  for  making  meteorological 
observations  at  certain  foreign  stations,  and  according  to  instructions  that  had  been  prepared  by  direction  of 
Major  General  Sir  John  Burgoyne,  Inspector  General  of  Fortifications.  Here  was  an  opportunily  unexpectedly 
offering  itself  for  establishing  concert  of  action  among  meteorologists  on  shore,  and  co-operation  among 
navigators  at  sea  everywhere,  b  collecting  data  and  materials  for  the  advancement  of  science  and  the  benefit  of 
navigation.  I  could  not  suffer  such  an  opportunity  to  pass,  and  therefore,  in  reply  to  the  British  proposition 
suggested  that  the  sea  should  be  included  as  well  as  the  land,  that  the  plan  should  be  uniform  and  universal ; 
and  that  in  order  to  make  it  so  and  to  secure  its  success,  1  ventured  to  propose  a  general  conference,  to  consist 
amoDg  others  of  meteorologists  from  the  shore  and  of  navigators  from  the  sea,  who  should  take  the  subject  up 
and  discuss  the  plans,  draw  up  the  forms,  fix  the  standards  and  prescribe  the  instruments  to  be  used,  the  instruc-  * 
tions  to  be  foUowed ;  in  short  a  conference  that  shall  take  cognizance  of  everything  whether  it  have  regard 
to  the  instruments  and  their  errors,  the  subjects  to  be  observed,  the  methods,  forms,  &c.,  of  reduction. 
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This  is  an  interesting  subject,  the  move  is  an  important  one ;  the  Academy  of  Sciences  at  Paris,  the 
British  Meteorological  Society  in  London,  the  Royal  Sardinian  Society,  the  Royal  Society  of  Copenhrgen, 
with  other  Societies  and  Governments,  have  already  expressed  their  readiness  to  participate  in  the  proceedings 
of  this  conference.  This  proposition  is  one  which  if  it  be  raet  in  the  right  spirit  and  be  carried  out  with 
dilligence,  promises  much  good.  I  therefore  quote  in  this  place  the  correspondence  in  relation  to  it,  especially 
with  the  view  of  bringing  the  subject  to  the  notice  of  navigators,  and  of  soliciting  for  it  in  advance  their  hearty 
good  will  and  cheerful  co-operation. 


Correspondence  in  relation  to  a  universal  system  ofMeteorological  CbservationSyJbr  the  sea  as  well  asfor  the  land, 

British  Legation,  Washingtony  JVbv.  13,  1851. 

SiR : — I  have  been  instructed  by  Her  Majesty's  Government  to  present  to  the  United  States  Government 
the  printed  volume  which  I  have  the  honor  to  enclose  herewith  which  has  been  drawn  up  by  Major  General 
Sir  John  Burgoyne,  Inspector  General  of  Fortifications,  for  the  purpose  of  enabling  the  officers  of  the  Royal 
Engineers  at  foreign  stations  to  take  meteorological  observations  upon  an  uniform  plan  ;  and  I  am  directed  to 
say,  that  her  Majesty^s  Government  would  be  glad  to  obtain  such  co-operation  in  regard  to  the  objects  to 
which  those  instructions  relate,  as  the  proper  department  of  the  United  States  Government  may  be  willing  to 
afford. 

I  avail  myself  of  this  opportunity  to  renew  to  you,  Sir,  the  assurances  of  my  highest  consideration. 

(Signed)  JOHN  F.  CRAMPTON. 

The  HonorabJe  Daniel  Webster,  &c.,  &c.,  &c. 


Department  of  State,   Washington^  J^Tov.  14,  1851. 

SiR : — I  have  the  honor  to  transmit  to  you,  herewith,  the  copy  of  a  note  just  received  from  Her  Britan- 

nic  Majesty's  Charg6  d'Affaires  in  this  city,  together  with  the  printed  volume  which  accompanied  it,  relative 

to  the  co-operation  of  the  Government  of  the  United  States  with  that  of  Her  Britannic  Majesty,  in  carrying 

out  a  plan  which  it  has  adopted,  for  the  taking  of  imiform  meteorological  observations  at  foreign  stations,  and 

to  invite  your  attcntion  to  the  subject. 

I  am,  Sir,  very  respectfully, 

Your  obedient  servant, 

DANIEL  WEBSTER. 
Hon.  WiLLiAM  A.  Graham, 

Secretary  ofthe  Jfavy. 


BuREAu  OF  Ordnance  and  Hydrography,  JVbv.  19,  1851. 
SiR : — With  this  you  will  receive  a  commanication  from  the  Charge  d'Affaires  of  Great  Britain  to  the 
Secretary  of  State  of  the  United  StateS,  covering  a  prmted  paniphlet  in  relation  to  meteorological  observations, 
and  proposing  a"  co-operation  by  the  oflScers  of  our  Government  in  making  similar  observations. 
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Afler  perusingtbem  you  yvill  please  state  whethersuch  co-operation  could  be  made  at  the  Naval  Observa- 
tory  without  interference  with  other  duties,  or  making  any  material  changes  in  any  arrangements  which  may 
now  be  in  use  there,  for  similar  purposes.  You  will  also  give  your  views  wbether  any  usefulco-operation  direct 
or  indirect,  could  be  furnished  by  our  vessels  at  sea,  with  the  instruments  usually  furnished  to  them,  or  at 
any  of  our  Navy  Yards,  either  with  their  present  instruments  or  by  the  aid  of  others  to  be  furnished  for  that 
purpose ;  and  if  so,  at  what  yards  such  observations  would  be  most  desirable,  having  regard  to  the  observations 
of  this  kind  which  are  known  to  be  made  at  different  places  in  connection  with  the  Smithsoaian  Institute, 
and  public  observatories. 

Return  all  the  endosures  after  perusaL 

Respectfiilly,  your  obedient  servant, 

C.  MORRIS, 

Oiief  of  Bureau. 
Lieut.  M .  F.  Maury, 

SuipVdL  4rc.,  4rc.,  Washingtoru 


National  Obseetatory, 

Washingtony  Mv.  21,  1861. 

Sir: — I  have  the  honor  to  acknowledge  diereceiptof  yoursof  the  19th  inst.,  enclosing  a  communication 
£rom  the  Charge  d^Affaires  of  Great  Britain  to  the  Secretary  of  State  of  the  United  States,  with  certain  other 
papers  and  documents,  relative  to  a  proposition  by  the  British  Govemment,  to  the  effect  that  the  Grovemment 
of  the  United  Statea  will  cause  its  officers  who  are  engaged  in  making  meteorological  observations,  to  co-operate 
with  the  Royal  Engineers  engaged  upon  like  duties  on  foreign  stations,  according  to  the  plan  set  forth  in 
the  ^^lnstructions  for  taking  meteorological  observations  at  the  principal  foreign  stations  of  the  Royal  Engineers," 
drawn  up  by  Major  General  Sir  John  Burgoyne,  Ihspector  General  of  Fortifications. 

I  am  directed  by  you  to  state  "whcther  such  co-operation  could  be  made  at  the  Naval  Observatory  widi- 
oat  interference  withother  duties,  or  making  any  material  changes  in  any  arrangements  which  may  now  be  in 
nse  there  for  similar  purposes ;"  also,  to  give  my  ^Wiews  whether  any  useful  eo-operation,  direct  or  indirect, 
could  be  furnished  by  our  vessels  at  sea,  with  the  instruments  usually  furnished  to  tliem  ;  or  at  any  of  our 
Navy  Yards,  either  with  their  present  instruments,  or  by  the  aid  of  others  to  be  furaished  for  that  purpose ;  and 
if  so,  at  what  yards  such  observations  would  be  most  desirable,  having  regard  to  the  observations  of  this 
.  kind  which  are  known  to  be  made  at  different  places,  in  connection  with  the  Smithsonian  Institute  and  public 
observatories.'* 

In  reply,  it  gives  me  pleasureto  state  that  the  desired  co-operation  can  be  made  at  this  Observatory,  and 
at  the  naval  stations  generally,  without  interference  with  other  duties,  and  with  very  slight  changes  in  fixtures 
and  airangements  now  in  use  for  like  purposes. 
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This  is  an  important  subject.  Many  of  the  great  interests  of  state,  and  the  well-being  of  the  buman 
family,  are  to  be  advanced  by  increase  of  knowledge  touching  the  dynamical  laws  of  the  atmosphere,  and  the 
distribution  through  it,  over  the  surface  of  our  planet,  of  electricity,  heat  and  moisture. 

For  the  fruits  of  his  labor  the  husbandman  is  dependent  upon  atmosphericalconditions;  and  commercc 
is  controlled  by  the  course  of  the  winds.  The  subject,  therefore,  is  one  of  high  scientific  interest,  and  of 
great  national,  industrial,  and  practical  import.  The  step  proposed  bythe  British  Govemment  is  ii  the  right 
direction  :  wherefore,  to  make  myself  the  more  clearly  understood,  I  may  be  excused  for  referring  to  thc 
meteorological  system  of  the  United  States,  and  for  ofTeringa  few  suggestions  amendatory  of  the  British  pro- 
position. 

The  government  of  the  Unite.d  States  has  its  own  system  of  meteorological  observations  ;  one  for  the 
sea,  another  for  the  land. 

Some  of  the  States,  as  New  York  and  Massachusetts,  have,  on  their  own  account,  established  their  system 
of  meteorological  observations  also. 

AIso,  some  of  the  institutions  of  the  country,  as  the  "  Smithsonian,"  and  many  of  our  fellow-citizens, 
are  likewise  actively  engaged  in  meteorological  researches. 

The  meteorological  observatories  that  are  under  the  control  of  the  different  States,  of  the  institutions  and 
of  the  private  citizens  of  the  United  States,  amount  to  several  hundred.  These  extend  from  the  shores  of  the 
Atlantic  to  those  of  the  Pacific,  and  from  the  farthest  northem  boundary  to  the  extreme  southern  limits  of  the 
United  States. 

Over  these  widely  scattered  observatorics,  and  over  this  large  corps  of  observers,  their  time  for  observa- 
tion,  their  mode  and  means  of  observing,  and  their  methods  of  recording  the  results  of  their  labor;,  thc  govera- 
nient  of  thc  United  States  has  no  control  whatever ;  nor  can  it  exercise  any,  except  such  as  may  flow  from 
prccept  and  cxample. 

Nevertheless,  these  observatories,  both  national,  statc  and  private,  for  the  most  part,  act  in  conccrt.  Thcy 
mostly  employ  the  same  instruments,  refer  to  the  samc  standards ;  many  of  thcm  observe  at  thc  same  hours, 
usc  thc  samc  mcthods,  andrecordby  the  same  forms,  most  of  which  difiermoreor  lessfromthoscrecommended 
by  Major  Gcneral  Sir  John  Burgoync  for  the  ninctecn  "foreign  stations  of  the  Royal  Engincers.'* 

I  do  not  mean  to  draw  comparisons,  or  to  imply  that,  of  thc  American  and  English  systcms,  one  is  bctter 
than  thc  other ;  far  from  it.  Each  is  good ;  and  if  either  bc  adopted,  and  madc  commonto  the  two  countries, 
thc  science  of  meteorology  would  be  vastly  benefittcd  and  advanccd  thercby. 

If  the  govemment  of  the  United  States,  therefore,  without  proposing  amendments  to  the  English  system, 
werc  to  direct  its  officers,  who  are  engaged  in  meteorological  obseiVations,  to  adopt  the  plan,  modes  and 
methods  of  that  system,  it  would  create  confusion  among  our  observatories,  and  be  as  likely  to  rctard  as  to 
advancc  the  progress  of  meteorological  research  in  the  United  States. 

For  this  reason  I  bcg  leavc  to  suggest  a  meteorological  conference. 

By  authority  of  the  government,  I  have  been  permitted  to  invite  the  co-operation  of  American  shipmasters 
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10  maldng  daily,  in  all  parts  of  the  ocean,  as  they  pursue  their  voyages  to  and  fro,  a  series  of  meteorological 
observations. 

By  an  act  of  Congress,  authority  has  been  given  for  all  the  vessels  of  the  Navy  to  do  the  same, 

The  object  of  this  co-operation  is  npt  only  to  improve,  for  the  benefit  of  commerce  and  navigation,  our 
knowledge  with  regard  to  the  winds  and  currents  of  the  sea,  but  to  investigate  the  laws  of  atmospherical  and 
oceanic  circulation,  and  to  advance  the  science  of  meteorology  generally. 

Under  this  invitation,  more  than  a  thpusand  American  merchant  vessels  are  engaged  in  making  and  re* 
cordmg  their  observations  according  to  a  prescribed  form.  At  the  end  of  the  voyage  their  journals  are  regularly 
returned  to  this  office. 

They  constitute  the  materials  from  which  the  "Wind  and  Current"  Charts  are  constructed.  These 
Charts,  on  account  of  the  meteorological  information  they  afford,  have  led  to  the  developments  of  new  and 
shorter  routes  across  the  seas,  and  to  several  other  results  of  interest  and  value.  I  beg  leave  to  send  a  set  of 
them,  the  explanations  which  accompany  them,  &c.,  for  the  inspection  of  Her  Majesty's  officers. 

About  five-sevenths  of  our  planet  is  covered  with  water. 

It  will  be  perceived,  therefore,  that  in  studying  thc  course  of  the  ^'  wind  in  his  circuits,"  and  investi* 
gating  the  laws  which  govern  the  general  circulation  of  the  atmosphere,  we  must  look  to  the  seaforthe  rule — 
to  the  land  for  the  exceptions.  Therefore,  no  general  system  of  meteorological  observations  can  be  con- 
sidered  complete  unkss  it  embrace  the  sea  as  well  as  the  land. 

The  value  of  the  researches  conducted  at  this  office  with  regard  to  the  meteorology  of  the  sea,  would  be 
greatly  enhanced  by  co-operation  from  the  observatories  ou  the  land. 

Observers  with  the  requisite  instruments  for  this  purpose,  are  already  at  the  principal  stations«  It  is  as 
convenient  for  them  to  observe  in,  as  without,  concert ;  for  to  observe  in  concert,  and  according  to  a  unifcrm 
plan,  would  be  attended  neither  by  an  increase  of  time,  labor  or  expense ;  but  on  Ihe  contrary,  be  a  saving 
of  all. 

Hence  another  reason  for  suggesting  a  conference  upon  the  subject  of  a  uniform  system  of  meteorologi- 
cal  observations  on  board  British  and  American  ships,  as  well  as  at  British  and  American  posts,  stations  and 
observatories.  On  board  of  every  properly  appointed  ship  of  both  nations,  all,  or  nearly  all,  the  observations 
which  would  probably  be  recommended  for  this  universal  system  are  already  made.  It  is  the  custom  to  keep 
a  log-book  on  board  of  every  ship,  and  to  enter  in  that  log-book  remarks  and  observations  upon  the  winds,  the 
weather,  and  the  sea  ;  and  all  that  is  requisite  to  impart  a  new  and  a  greater  value  to  these  observations,  is 
that  they  should  be  made  all  at  the  same  time,  recorded  in  a  stated  journal — the  "  abstract  log"  kept  for  the 
purpose — and  then  be  made  available  by  being  returned  to  the  office  appointed  to  receive  them. 

The  atmcsphere  envelopes  the  earth,  and  all  nations  are  equally  interested  in  the  investigations  of  those 
laws  by  which  it  is  governed.  There  is  Russia,  upon  whose  territories  the  Sun,  except  in  the  long  night  of 
the  Polar  winter,  never  sets,  perhaps  she,  of  all  nations,  has  gone  to  the  greatest  expense  in  establishing 
meteorological  observatories  on  the  land,  in  collecting  and  publishing  results,  &c. 
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From  what  Bas  already  passed  between  Kupffer,  the  Russian  meteorologist,  (also  in  charge  of  the  mines,) 
and  myself  upon  the  subject,  I  am  induced  to  believe  that  he  is  already  authorized,  by  the  proper  authorities 
in  that  country,  to  confer  with  the  proper  authorities  in  this,  as  to  thc  establi^hment  of  a  uniform  system  of 
meteorological  obseryations  on  the  land,  for  the  two  countries. 

The  achieyements  of  France  and  Germany,  in  the  paths  of  science,  and  the  montiments  they  haye 
erected  in  its  name,  do  not  admit  us  to  doubt  but  that  they  too,  wocild  readily  and  most  heartily  second  any 
moye  which  has  for  its  object  the  great  good  of  estaUishing,  among  eivilized  nations  throughout  the  world, 
a  uniform  and  universal  system  of  meteorological  observations, 

There  are  other  nations  of  Europe  not  a  whit  behind  Germany  and  France  in  thcir  deyotion  to  science, 
Iheir  love  of  tbe  usefuL 

For  tbese  reasons  I  therefore  respectfully  suggest  that  as  an  amendment  to  the  British  proposition,  a  more 
gcneral  system  be  proposed.  That  England,  France,  Russia,  and  other  nations  be  invited  to  co-operate  wit& 
thefir  ships,  by  causing  them  to  keep  an  abstract  log,  aceording  to  a  form  to  be  agreed  upon^  and  that  authority 
be  given  to  confer  with  the  most  distinguished  navigators  and  meteorologists,  both  at  home  and  abroad,  for 
the  purpose  of  devising,  adopting,  and  cstabUshkig  a  uniyersal  system  of  meteorological  observations  for  the 
sea  as  weU  as  tbt  the  land^ 

RespectfuIIy,  &c., 
(Signed)  M.T.  MAURY, 

lAeut.  U.  S.  Jf, 
Com#  Chas.  MoRRisr, 

Chief  of  Bureau  of  Ord.  and  Hyd.j  Present^ 


BuREAU  OF  Ordnance  and  Hydrograpby,  Dec.  5,  185L 

SiR  r — I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  the  17th  ultimo,  which  covered  a 
note  to  the  Secretary  of  the  Navy,  from  the  Secretary  of  State,  transmitting  a  communication  from  Her 
Britannic  Majesty^s  Charge  d'Affaires  in  this  city,  and  a  printed  volume  relative  to  the  co-operation  of  the 
Govemment  of  the  United  Statcs  with  tbat  of  Her  Britannic  Majesty,  in  carrying  out  a  plan  which  it  has 
adopted  for  the  taking  of  uniform  meteorological  observations  at  foreign  stations. 

To  enable  me  to  state  more  fully  the  extent  to  which  the  navy  is  prepared  to  unite  in  the  proposed  co- 
operation,  than  my  recent  connection  with  this  Bureau  enabled  me  to  do  from  personal  knowledge,  a  letter 
was  addressed  to  the  Superintendent  of  the  Observatory— a  copy  of  this  letter,  and  of  Lieut.  Maury's  reply, 
are  herewith  enclosed. 

With  a  set  of  Wind  and  Current  Charts,  and  explanations  of  them,  which  have  been  fumished  by  Lieut. 
Maury,  I  forward  Professor  Espy's  Third  Report  on  Meteorology,  and  a  communication  received  from  Pro- 
fessor  Henry,  of  the  Smithsonian  Institution,  on  the  same  subject. 

CoIIectively,  they  show  the  general  character  and  extcnt  of  the  meteorological  observations  which  have 
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been  made  in  the  United  States ;  and  the  practical  and  useful  application  which  has  been  made  of  these 
observations,  that  have  been  coUected  under  thc  direction  of  the  Navy  Department.  The  transmission  of  these 
for  the  inspection  of  the  officers  of  her  Brittanic  Majesty,  wLo  are  engaged  or  interested  in  similar  observations, 
is  respectfully  suggested  and  submitted  for  your  decision. 

Although  I  concur  in  the  opinion  of  Lieut.  Maury,  that  it  would  be  inexpedient  to  substitute,  at  this  time, 
the  plan  for  observations  proposed  by  Greneral  Burgoyne,  forthat  now  followed  in  establishments  and  vcssels 
under  the  direction  of  the  Navy  Department ;  changes  and  additions  could  probably  be  made,  which  could 
secure  a  nearer  approach  to  uniformity  in  our  shore  establishments,  without  producing  confusion,  and  they  are 
respectfuUy  recommend  to  that  extent. 

The  suggestions  for  a  more  general  and  widely  extended  co-operation  upon  some  uniform  plan,  promises 
so  many  advantages,  that  hopes  may  be  reasonably  indulged  for  its  eventual  adoption. 

Notwithstanding  strict  uniformity  cannot  be  yet  secured  between  the  observations  made  by  our  officers 
and  the  British  Sovereign's,  an  interchange  of  such  observations  or  of  the  deductions  drawn  from  them,  seems 
to  be  very  desirable,  and  a  proposal  for  such  exchange  is  respectfully  suggested. 

With  much  respect,  I  am, 

Your  obedient  servant, 
CHAS.  MORRIS,  Chief  of  Bureau. 
To  the  Hon.  Wm.  A.  Graham, 

Secretary  of  the  Jfavy. 


Navy  Department,  Dec.  Sth^  1851. 

SiR : — ^The  communication  from  the  State  Department  of  the  14th  ultimo,  transmitting  a  copy  of  a  note 
from  Her  Britannic  Majesty's  Charge  d^Aflfaires  in  the  city  of  Washington,  together  with  the  printed  volume 
which  accompanied  it,  relative  to  the  co-operation  of  the  govemment  of  the  United  States  with  that  of  Her 
Britannic  Majesty,  in  carrying  out  a  plan  which  it  has  adopted  for  the  taking  of  uniform  meteorological  obser- 
vations  at  foreign  stations,  and  inviting  the  attention  of  this  Department  to  the  subject,  was  duly  received  and 
referred  to  the  proper  bureau  for  a  report  as  to  the  extent  to  which  the  Navy  of  the  United  States  is  prepared 
to  unite  in  the  proposed  co-operation. 

This  Department,  appreciating  the  importance  of  co-operation  in  the  meteorological  researches  between 
the  officers  of  the  Royal  Engineers  of  Her  Britannic  Majesty^s  Army,  and'  the  officers  of  the  United  States, 
acting  under  the  authority  of  the  Navy  Department,  cordially  reciprocates  the  spirit  in  which  the  proposition 
of  the  British  government  is  made. 

Concurring  in  the  opinions  and  approving  the  suggestions  contained  in  the  accompanying  letters  from  the 
Chief  of  the  Bureau  of  Ordnance  and  Hydrography,  and  from  the  Superintendent  of  the  Naval  Observatory,  as 
to  the  imp'ortance  of  a  system  of  meteorological  observations  which  shall  harmonize  and  be  a  guide  and  rule 
among  observers  geneially,  both  at  seaand  on  land,  I  beg  you  will  assure  Her  Britannic  Majesty's  Charge 
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d'Affaires  that  it  would  afford  not  only  this  Department,  butthe  institutions  of  our  country,  great  satisfaction 
to  see  British  and  American  ships,  American  and  British  meteorologists,  co-operating  with  others  in  establishing 
a  general  and  comprehensive  system  of  observations,  and  of  carrying  it  out  in  such  a  manner  that  an  observa- 
tion  in  one  part  of  the  world  raay  be  readily  referred  to  and  compared  with  like  observations  made  in  other 
parts  of  the  world  ;  and  that  for  the  purpose  of  giving  practical  effect  to  these  views,  the  Superintendentofthe 
Naval  Observatory  is  authorized  to  confer  as  to  such  an  uniform  plan,  with  Her  Majesty's  officers,  and  others 
of  proper  jurisdiction,  at  home  and  abroad,  and,  in  concert  with  them,  to  agree  uponasystem  of  observations 
both  for  the  sea  and  the  land,  and  which,  by  being  common,  effective,  and  of  easy  execution,  may  be  followed 
by  meteorologists  and  navigators  generally. 

And  in  connection  with  this  subject,  I  have  the  honor  to  transmit  with  this  coinmunication,  a  letter  from 
the  Chief  of  the  Bureau  of  Ordnance  and  Hydrography,  with  one  from  the  Superintendent  of  the  Naval  Obser* 
vatory,  and  one  from  Professor  Henry,  of  the  Smithsonian  Institution ;  also,  Lieutenant  Maury^s  Sailing  Instruc- 
tions,  with  his  Wind  and  Current  Charts,  and  Professor  Espy's  second  and  third  reports  on  Meteorology. 

With  very  great  respect,  I  have  the  honor  to  be, 

Your  obedient  servant, 
(Signed)  WM.  A.  GRAHAM. 

Daniel  Webster,  Secretary  of  State. 


Navy  Department,  Dec.  Qthy  1851. 
Sir: — ^Enclosed  with  this  you  will  receive  a  copy  of  a  letter  from  the  Honorable  Secretary  of  State  to 
this  Department,  and  the  reply  thereto,  as  well  as  a  copy  of  one  from  the  Chief  of  theBureauof  Ordnance  and 
Hydrography,  relative  to  the  co-operation  of  the  govemment  of  theUnited  States  with  thatof  Her  Britannic 
Majesty,  in  carrying  out  a  plan  which  it  has  adopted  for  the  taking  of  uniform  meteorological  observations  at 
foreign  stations. 

In  furtherance  of  the  views  expressed  in  the  letter  from  this  Department  to  the  Secretary  of  State,  you 
are  hereby  authorized  to  confer  with  Her  Britannic  Majesty^s  officers,  and  others  of  proper  jurisdiction,  at 
home  and  abroad,  and  in  concert  with  them,  to  agree  upon  a  system  of  observations,  both  for  the  sea  and  the 
land,  which  may  be  foUowed  by  meteorologists  and  navigators  generally. 

And  you  will  report  to  this  Department,  from  time  to  time,  the  progress  made  and  the  results  reached  in 
the  adoption  of  such  uniform  system  of  observations. 

I  am,  very  respectfuUy, 

Your  obedient  servant, 

WM.  A.  GRAHAM. 
Lieut.  M.  F.  Maury, 

SupH,  U.  S.  Jfaval  Observatory^  Washington^  D.  C. 
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Extracts  from  ^^lnstructioiis  Jbr  Taking  Meteorological  Observatums, — Drawn  up  hy  order  of  the  Inspector 
General  of  FortificationSy  by  .Captain  Henry  JameSy  R.  £.,  F.  R.  iS.,  ^TC."* 

"A  'notice'  of  the  arrangements  which  have  been  made  for  having  Meteorological  Observations  taken  at  the 
principal  foreiga  stations  of  the  Royal  Engineers,  has  been  published  in  the  corps  ]>apers  for  this  year ;  this 
*  notice,*  with  some  alterations  and  additions,  is  now  printed  as  a  separate  paper,  as  instructions  for  the  observers. 

"  Since  the  publication  of  the  ^notice,'  Major  General  Sir  J.  Burgoyne  has,  with  the  sanction  of  the 
Master  General  of  the  Ordnance,  invited  the  co-  operation  of  the  Honorable  Board  of  Directors  of  the  East  India 
Company,  and  the  Board  of  Admiralty,  for  having  similar  observations  taken  in  India  at  those  places  where  the 
Admiralty  have  officers  competent  for  the  duty,  and  where  there  are  no  other  meteorological  observatories ;  and,  in 
consequence,  the  Boardof  Directors  have  ordered  twenty  sets  of  instruments  to  be  sent  to  India,  and  the  Admiralty 
have  ordered  four  sets  to  be  sent  to  Ascension,  Rio  de  Janeiro,  Callao  and  Valparaiso.  AU  the  instruments  are 
of  a  similar  construction,  and  will  be  compared  with  the  standards  at  the  Royal  Observatory  at  Greenwich ;  thus, 
with  the  observations  taken  at  different  Government  observatories,  both  at  home  and  abroad,  and  by  the  mem- 
bers  of  the  Meteorological  Society  of  London,  who  have  provided  themselves  with  similar  instruments,  and  have 
many  zealous  observers  amongst  their  number — and  with  the  observations  taken  in  the  different  States  of  Europe 
and  America,  under  the  patronage  of  their  respectire  Govemments — and  by  Her  Majesty's  Consuls  abroad,  who 
have  been  instructed  by  Lord  Palmerston  to  carefully  observe  tnd  accurately  record  atmospheric  phenomena,  to 
determine  the  laws,  by  which  storms  and  variable  winds  aregenerated,  (see  his  Lordship's  letter  and  enclosures  in 
the  appendix,t)  that  a  greater  combination  has  been  efiected  for  collecting  accurate  data  connected  with  the 
science  of  meteorology,  than  was  ever  before  attemptcd.  The  observers,  therefore,  are  earnestly  requested 
zealously  to  perform  their  several  parts,  by  regularly  and  carefully  registering  their  observations,  so  as  to 
make  each  set  of  observations  as  complete  as  pos^ible,  and  thus  to  furnish  accurate  data  for  determining  the 
laws  of  atmospheric  phenomena,  and  the  peculiarities  of  the  cUmate  of  the  different  parts  of  the  world. 

"  The  following  memorandum  from  the  Inspector  General  of  fortifications  has  been  addressed  to  the  com- 
manding  officers  of  Royal  Engineers : 

"  ^lt  having  been  suggested  to  thc  Master-General  that  it  might  be  highly  useful  to  science  if  a  series  of 
meteorological  observations  were  recorded  in  different  parts  of  the  world,  on  one  uniform  system,  under  instruc- 
tions  and  by  authority,  his  Lordship  has  consented  that  the  object  should  be  carried  out  at  the  nineteen  stations 
as  enumerated  below,  by  or  under  the  immediate  directions  of  the  Commanding  Royal  Engineers  at  each. 

Jfames  of  Staiions. 


1  Bahama, 

2  Barbadoes, 

3  Bermuda, 

4  Cape, 

5  Ceylon, 


6  Corfu, 

7  Demerara, 

8  Gibraltar, 

9  Guernsey, 
10  Halifax, 


11  Hong  Kong, 

12  Jamaica, 
18  Malta, 

14  Mauritius, 

15  Newfoundland, 


16  New  South  Wales, 

17  St.  Helena, 

18  Toronto, 

19  Quebec. 


•  Circulated  by  order  of  Major  General  Sir  John  Burgoyne,  K.  C.  B.,  Inspector  General  of  Fortifications,  &c.,  &c.    f  P.  P.  16—25. 
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"  ^lnstruments,  instructions  and  books  of  reference  of  an  uniform  description  will  beforwarded  to  each  station. 

"  ^The  endeavor,  in  the  arrangements,  has  been  to  commence,  upon  a  system  thatshall  be  compatible  with 
the  acquirements  of  any  oflScer  of  Engineers,  and  that  shall  enable  him  without  diflSculty  to  take  measures  for 
a  due  record  being  kept,  of  every  matter  required,  and,  at  the  same  time,  not  call  upon  any  exertions  or 
unnecessary  attendance  that  shall  interfere  with  the  more  regular  necessary  duties  of  the  Department. 

'*  ^The  Inspector  General  of  Fortifications  attaches  very  great  importance  to  this  measure,  and  trusts  to 
meet  with  the  zealous  co-operation  of  the  several  commanding  Royal  Engineers,  to  carry  it  out  in  the  most 
perfect  manner. 

"  *He  requests  an  early  communication  from  the  Commanding  Royal  Engifieers  of  the  first  measures  taken  by 
them  in  the  matter,  with  any  remarks  they  may  have  to  ofTer,  and  subsequently  he  would  be  glad  of  information, 
from  time  to  time,of  the  mode  and  regularity  of  the  proceedings,  with  any  circumstances  worthy  of  observation.'  " 

From  the  ^ppendix  to  the  same. 

"  FoREiGN  Office,  ^prtl  30,  1851. 

Sir: — I  transmit  to  you  copies  of  a  letter,  with  its  enclosures,  which  I  have  received  from  Colonel  Reid, 
of  the  Royal  Engineers,  who  for  many  years  has  devoted  his  attention  to  the  theory  of  storms,  and  whose 
object  has  been  to  investigate,  with  a  view  to  practical  use  iri  navigation,  the  laws  by  which  storms  and  variable 
winds  are  governed. 

In  order  that  an  mvestigation  of  this  nature  may  be  practically  useful,  it  is  essential  that  facts  connected 
with  the  atmospherical  phenomena  in  question  should  be  carefully  observed  and  accurately  recorded  over  as 
large  a  portion  as  possible  of  the  surface  of  the  globe  by  persons  of  education,  and  whose  scientific  attain- 
ments  or  professional  avocations  qualify  them  for  making  such  observations. 

Colonel  Reid  has  suggested  that  such  observations  could  be  most  easily  made  and  recorded  by  captains 
of  ports,  masters  of  light-houses,  harbor  masters,  and  others,  whose  professional  pursuits  naturally  lead  them 
to  be  constant  observers  of  atmospherical  phenomena. 

The  enclosures  in  Colonel  Reid's  letter  will  more  fully  point  out  the  manner  in  which  information  on  the 
subject  of  storms  may  be  coUected. 

I  have  accordingly  to  instruct  you  to  use  your  best  endcavors  to  procure  such  information  on  this  important 

subject ;  and  you  will  transmit  to  me  half  yearly  an  abstiact  of  the  information  you  may  have  obtained,  with 

such  remarks  as  may  suggest  themselves  to  you.     If  you  can  add  diagrams  to  show  the  tracks  of  any  remark- 

able  storros,  it  would  greatly  add  to  the  value  of  your  reports.     As  it  is  of  importance  to  circulate  as  widely 

as  possible  information  as  to  storm  tracks,  you  should  enccurage  the  publication  of  such  information  in  news- 

papers  and  periodical  works. 

I  am,  sir,  your  most  obedient,  humble  servant, 

(Signed)  PALMERSTON. 

Her  Maje8ty's  Consul, 

At 


Digitized  by 


Google 


A     nNIVERSAL    SYSTEM    OF    0BSEBVATI0N8. 


25 


[[nclosure — 1.] 
Lieutenant  Colonel  Reid  to  Viscount  Palmerston. 

14  Kensington  Gore,  April  15|  1851. 

My  Lord  : — I  have  the  honor  to  acknowledge  the  receipt  of  your  Lordship^s  letter,  dated  20th  March, 
1851,  transraitting  to  me  certain  documents  on  the  subject  of  storms.  I  have  sent  copies  of  the  whole  of  them 
to  Mr.  Redfield,  of  New  York,  having  asked  the  favor  of  the  Araerican  Minister  to  transmit  them  for  me,  I 
inclose  herewith  a  copy  of  a  letter,  which  I  wrote  to  Mr.  Lawrence  on  transmitting  the  second  set  of  documents, 
with  the  answer  which  I  have  received  in  return. 

I  have  no  doubt  that  the  representations  of  Mr.  Lawrence  will  have  the  effect  of  extending  these  combined 
Meteorological  Observations,  hitherto  confined  to  the  North  Atlantic  ocean,  to  all  other  parts  of  the  world 
where  American  and  British  oflScers  meet. 

I  venture  to  suggest  to  your  Lordship,  that  a  copy  of  the  letter  which  Mr.  Lawrence  has  addressed  to  me 
be  circulated  among  the  British  Consuls.  I  inclose  also  a  copy  of  a  circular  letter,  which  was  addressed  by 
Lord  Glenelg,  in  1838,  to  the  Governors  of  all  the  British  Colonies,  which  circular  letter  describes  the  manner 
in  which  inforraation  on  the  subject  of  storms  may  be  collected  ;  and  which  if  your  Lordship  should  thifik  fit 
also  to  transmit  to  the  consuls,  it  would  serve  as  a  very  useful  guide  to  them. 

I  must  apologize  to  your  Lordship  for  proposing  to  give  so  much  trouble ;  but  I  do  so  from  a  conviction 
that  further  knowledge  of  the  atmospheric  laws  can  only  be  obtained  by  interesting  very  many  individuals  in 
the  inquiry  over  extended  portions  of  the  globe. 

I  have,  &c. 

(Signed)  WM.  REID, 

Lieut.  Colonel  Royal  Engineers. 

[Inclosure — ^2.] 
Lieutenant  Colonel  Reid  to  Mr.  Ahhott  Lawrence. 

14  Kensington  Gore,  April  10,  1851. 
SiR : — After  1  had  sent  to  your  Excellency,  on  the  3d  instant,  some  documents  on  the  subject  of  Atlantic 
storms,  I  received  the  enclosed  papers  from  the  Foreign  Office,  sent  to  me  by  the  direction  of  Lord  Palmerston. 
As  these  particularly  relate  to  a  storm  which  Mr.  W.  C.  Redfield  has  been  tracing,  I  beg  you  will  do  me  the 
honor  of  transmitting  them  for  that  gentleman. 

I  take  the  liberty  of  informing  your  Excellency  that  the  attention  of  the  Governors  of  all  British  Colonies 
has  been  long  ago  directed  to  the  furtherance  of  the  study  of  storms,  and  that  Lord  Palmerston  has  directed 
the  attention  of  British  Consuls  to  the  same  subject.  More  recently,  an  order  has  been  given  by  the  Ordnance 
Departments,  to  send  meteorological  instruments  to  the  commanding  engineers  at  all  the  British  Colonial  stations. 
The  American  and  British  people  have  an  immense  advantage  in  using  the  same  language,  which  has  enabled  us 
to  trace  the  storm  tracks  from  the  West  Indies  to  Labrador,  and  thus  to  make  a  great  step  in  advance  in 
meteorological  science. 
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My  object  in  entering  into  this  explanation  to  your  Excellency,  is  respectfully  to  suggest  for  your  consid- 
eration,  wbether  great  benefit  might  not  result  if  your  Government  would  invite  your  Consuls  and  Naval 
OflScers,  wherever  stationed,  to  join  their  efforts  to  those  of  British  Consuls  and  OflScers,  in  investigating  the 
laws  of  the  winds.  A  notice  published  in  India  by  the  Governor  General,  by  desire  of  the  Court  of  Directors, 
has  led.to  the  most  important  practical  results.  It  is  by  the  combined  efforts  of  American  and  British,  that 
the  knowledge  we  now  possess  of  Atlantic  storms  has  become  of  great  practical  use  in  navigation,  and  the 
unlimited  extension  of  similar  efforts  to  other  seas,  would,  I  trust,  be  of  benefit  to  mankind  generally. 

I  have,  &c. 

(Signed)  WM.  REID. 

[Notification.] 

Calcutta,  Wednesdayj  September  11,  1839. 

The  importance  of  investigating  the  course  and  phenomena  of  storms,  has  been  brought  to  the  notice  of 
Goyemment  by  the  Honorable  Court  of  Directors,  and  the  Honorable  the  President  in  Council,  is  in  consequence 
desirous  of  obtaining  local  registers  of  these  phenomenas,  taken  simultaneously  at  as  many  stations  of  India  as 
may  be  found  possible.  The  public  oflicers  of  the  different  settlements  and  stations  of  India,  are  accordingly 
invited  and  requested,  upon  the  occurrence  of  any  hurricane,  gale,  or  other  storm  ot  more  violence  than  usual, 
to  note  accurately  the  time  of  its  commencement,  the  direction  from  which  the  wind  first  blows,  whether  in  gusts 
or  regular,  and  whether  accompanied  with  rain,  thunder  and  lightning,  or  other  phenomena.  AIso,  to  note, 
with  as  much  accuracy  as  possible,  the  changes  of  direction  in  the  wind,  and  the  time  of  occurrence  of  each ; 
and  lastly,  the  duration  of  the  gale,  and  in  what  quarter  the  wind  is  when  it  ceases.  The  variations  of  the 
thermometer  and  barometer  at  each  period  noticed,  will  also  be  of  importance,  if  the  means  are  forthcoming 
of  making  such  observations. 

The  President  of  the  Council  refrains  ftom  making  it  the  business  of  any  particular  oflScer  to  note  the 
above  circumstances,  but  relies  on  the  known  desire  of  all  enlightened  persons  to  promote  objects  of  scientific 
and  useful  enquiry,  that  the  public  oflicers  will  arrange  in  such  a  manner  as  to  insure  that  the  observations  will 
be  taken  by  some  one  in  the  vicinity  of  each  station. 

Reports  upon  matters  of  the  description  comprehended  in  this  order  may  be  forwarded  to  the  Secretary  to 
Govemment  in  the  General  Department,  free  of  postage  (superscribed  "  Storm  Report.") 

A  scientific  gentleman*  in  Calcutta  has  obligingly  undertaken  to  combine  all  reports  that  may  be  so 
received,  into  a  synopsis  for  exhibition  of  the  results,  in  the  manner  adopted  and  recommended  by  Colonel 
Reid,  R.  E. 

By  order  of  the  honorable  the  President  of  the  Council  of  India  in  Council. 

(Signed)  H.  T.  PRINSEP, 

Secretary  to  tlie  GovemmerU  of  India. 

•««Mr.  Piddington." 
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[loclosure-^.] 
JVfr.  Ahhott  Lawrence  to  Lieutenant  Colonel  Reid. 

Legation  of  the  United  States, 

LondoHy  April  11,  1851. 
SiR : — I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  yesterday,  inclosing  for  Mr.  Redfield 
a  reportfrom  Her  Majesty's  Consul  at  St.  MichaePs,  of  a  storm  in  the  Atlantic.  I  shall  have  great  pleasure 
in  forwarding  these  to  Mr.  Redfield,  as  before,  through  the  Government  at  Washington,  and  I  shall,  in  com- 
pliance  with  your  suggestion,  invite  its  continued  attention  to  this  subject,  as  I  am  fully  sensible  of  the 
important  results  that  may  flow  from  observations  vigorously  prosecuted  with  the  extended  means  the  Mer- 
cantile  and  Naval  Marines  and  the  Consular  force  of  Great  Britain  and  the  United  States  afford. 

I  have,  &c., 
(Signed)  ABBOTT  LAWRENCE. 


[Inclosure — 4.J 
Circular  to  Govenors  ofBritish  Colonies. 

DowNiNG  Street, 
Jfovemher  29,  1838. 

SiR : — I  transmit  to  you  a  copy  of  a  work  lately  published  by  Lieut.  Col.  Reid  of  the  Royal  Engineers, 
entitled  "The  law  of  Storms.''  The  object  of  the  work  is  to  develope,  with  a  view  to  practical  uses  in 
navigation,  the  laws  by  which  storms  and  variable  winds  are  governed.  In  order  to  make  an  inquiry  of  this 
nature  truly  useful,  it  is  essential  that  the  facts  connected  with  such  pbenomena  should  be  collected  and 
arranged  over  an  extended  surface,  and  that  accurate  records  of  them  should  be  kept  by  persons  whose  educa- 
tion  and  scientific  or  professional  avocations  enable  them  to  estimate  the  value  of  such  records. 

It  has  been  suggested  to  me  that  such  records  could  be  most  easily  obtained,  and  the  enquiries  on  which 
CoIonelReid  has  enteredbe  most  advantageously  followed  up,  by  inviting  the  co-operation  of  captains  of  ports, 
masters  of  light-houses,  harbor  masters,  and  others,  whose  professional  pursuits  naturally  lead  to  the  observa- 
tion  of  atmospheric  phenomena. 

A  perusal  of  the  enclosed  work  will  convince  you  of  the  interest  and  importance  of  this  inquiry,  and  I  feel 
assured  that  you  will  be  anxious  to  do  all  in  your  power  for  its  promotion. 

I  would,  therefore,  request  you  to  communicate  with  such  oflScers  or  private  individuals  in  the  colony  under 
your  Government,  as  may  appear  to  you  best  qualified  to  furnish  information  on  the  subject,  pointing  out  to 
them  the  service  which  they  would  render  to  science,  by  keeping  journals  of  such  phenomena  as  may  come 
under  their  respective  observations. 

The  form  in  which  such  journals  should  be  kept  is  suggested  in  the  memorandum  herewith  enclosed. 

If  you  should  succeed  in  setting  on  foot  a  system  of  observations,  you  will  have  the  goodness  to  transmit 
to  her  Majesty's  Government,  half  yearly,  an  abstract  of  the  journals  at  your  command  ;  and  I  would  suggest 
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that  you  should  endeavOur,  as  much  as  possible,  to  obtain  authentic  information  of  the  same  nature  from  the 
foreign  countries  in  your  neighborhood. 

I  have,  &c., 

(Signed)  GLENELG. 

Memorandum  respecting  the  records  to  be  kept  of  tke  state  ofthe  weatker  in  British  Colonies. 

The  captains  of  ports,  harbor  masters,  and  keepers  of  light-houses,  or  where  those  officers  do  not  exist, 
some  other  competent  public  functionary  should  be  requested  to  keep  journals  of  the  weather,  on  the  principle 
of  the  log-books  pf  ships.     A  column  should  be  specially  reserved  for  inserting  the  hj^t  of  the  barometer. 

Under  the  head  of  "Remarks,"  should  be  entered  all  Meteorological  Observations  considered  worthy 
of  particular  notice^ 

When  a  keeper  of  a  joumal  may  hear  that  a  vessel  has  encountered  a  storm,  he  will  enter  in  it  any 
information  on  the  subject  which  he  can  rely  on,  together  with  the  name  of  tlie  ship,  of  her  owner,  and  of  the 
port  to  which  she  may  belong. 

With  the  view  of  tracing  the  course  of  storms,  the  Trinity  Board  of  London  have  given  directions  for  the 
adoption  of  measures  to  obtain  a  more  accurate  record  of  the  state  of  the  weather,  than  has  hitherto  been  kept 
at  the  light  houses  of  Great  Britain  and  Ireland. 

•Thekeepers  of  these  lights  baving  the  opportunity  of  taking  their  observations,  by  nightas  well  as  by 
day,  great  advantage  may  be  derived  from  employing  them  in  this  manner.  Officers  in  charge  of  colonial 
light-houses,  should  be  instructed  to  keep  similar  journals.  In  noting  the  wind's  force,  both  in  the  harbor 
masters'  journals  and  in  the  light-house  reports,  it  is  desirable  that  the  officers  should  adopt  the  numbers  for 
denoting  the  strength  of  the  wind  in  use  at  Greenwich  Observatory,  and  about  to  be  introduced  at  the  light- 
houses  under  the  Trinity  Board. 

In  the  cases  of  St.  Helena  and  Ascension,  it  is  desirable  that  more  precise  information  respecting  the 
**RoIIers    at  those  Islands  should  be  obtained. 

As  the  object  of  Her  Majesty^s  Governinent,  in  institutingthese  inquiries,  is  the  advancement  of  knowledge 
or  science  generally,  the  Governors  of  the  several  British  Colonies  will  consider  how  far  it  may  be  in  their 
power  to  oblainuseful  information  bearingon  the  subject,  from  countries  adjoining  to  their  Government  in  the 
possession  of  foreign  powers,  or  how  far  it  may  be  useful  to  the  study  of  raeteorology,  to  exchange  the  obser- 
vations  made  within  their  Governments,  for  those  of  other  countries  in  the  neighborhood. 

If  at  any  time  desired,  there  wouldbe  no  objection  to  the  publication  in  the  colonial  newspapers  of  extracts 
from  the  journals.^'* 

I  have  deemed  the  foregoing  neeessary  to  a  proper  understanding  of  the  question  herewith  submitted  to 
the  sea-faring,  meteorological  and  scientific  coramunities  of  the  world,  and  for  the  information  of  all  others, 
npon  whose  co-operation  and  assistance,  the  successful  accomplishment  of  the  important  objects  in  view,  depends. 


•See  pp.  23-28 — Appendix  to  InstructionB  for  taking  Mcteorological  Observations  at  the  Principal  Foreign  Stations  of  the  Royal  Engineers. 
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It  will  be  observed  that  the  meteorologists  and  Government  of  Great  Brifain  have  already  taken  steps  for 
enlisiing  a  large  corps  of  laborers  in  the  meteorological  field,  and  that  the  American  proposition  is  offered  only 
as  an  amendment  thereto. 

To  make  the  system  complete,  it  appeared  necessary  to  spread  it  out  over  the  sea,  as  well  as  the  lan<l ; 
and  to  secure  the  requisite  concert  of  action  amongobservers  in  all  countries,  it  wasthoughtadvisable  topropose  a 
conference  of  meteorologists  generally,  at  which  the  kind  and  construction  of  the  instruments  to  be  used,  the 
subjects  of  observation,  the  time  and  method  of  observing,  with  theforms  for  recording  and  reducingthe  observa- 
tions,  &c.,  may  be  discussed  and  arranged  ;  and  at  which,  also,  all  the  arrangements  for  a  universal  system  of 
observation,  including  a  series  for  the  sea  as  well  as  for  the  land,  may  be  made,  and  the  plans  for  carrying 
it  out  recommended  for  the  approval  and  adoption  of  those  upon  whose  co-operation  the  successful  prosecu- 
tion  of  the  scheme  must  rely.  It  is  proposed  that  this  conference  shall  be  as  general  as  is  the  field  of  research  ; 
and,  therefore,  it  is  desired  that  all  those  who  have  it  in  their  power  to  assist,  will  take  part  in  its  proceedings 
either  by  personal  representation  or  written  comraunication,  as  to  them  may  seem  best. 

The  time  and  place  for  holding  this  conference,  have  not  been  agreed  upon  ;  but  as  soon  as  they  are,  they 
wili  be  made  known.  In  the  mean  time,  communications  have  been  addressed  to  Ihe  diplomaticfunctionaries 
of  the  various  Governments  represented  near  Washington,  requesting  them  to  bring  the  subject  to  the  notice  of 
their  Govemments.  The  replies  of  these  gentlemen  aie  encouraging ;  they  give  reason  to  expect  that  their 
Governments  will  give  the  proposition  a  favorable  consideration. 

After  the  details  of  the  plan  shall  have  been  agreed  upon  in  conference,  it  is  supposed  that  the  parties 
therein  represented  will  co-operate  in  giving  effect  to  the  plan,  by  directing  the  observations  to  be  made  accord- 
ing  to  it,  on  board  public  ships,  at  military  posts,  at  light-houses,  hospitals  and  all  other  government  establish- 
ments  and  institution»  at  which  it  may  be  convenient  or  desirable  to  institute  a  series  of  meteorological 
observations. 

But,  as  important  as  such  a  co-operation  on  the  part  of  Governments,  would  be,  and  as  gieatly  to  be 
desired  as  it  is,  that  co-operation  would  by  no  means  cover  the  whole  ground;  nor  would  the  corps  of  laborers 
thus  brought  into  the  field,  though  every  State  in  Christendom  should  unite  in  the  scheme,  be  sufficient  to 
gather  the  harvest  that  it  is  proposed  to  reap. 

The  plan,  though  it  fully  recognizes  the  value  of  the  aid  which  Governments  can  give,  by  no  means  over- 
looks  the  importance  of  that  kind  of  co-operation  and  aid  which  is  to  be  derived  from  the  hearty  good  will  of 
good  men,  and  from  the  voluntary  co-operation  of  that  powerful  corps  of  Meteorological  observers  and  naviga- 
tors  who  labor  in  the  private  walks  of  life. 

"  Man  is  a  Meteorologist  by  nature ;"  and,every  one  who  observes  the  wind  and  the  weather,  and  who  is  in 
the  habit  of  noting  the  thermometer  and  the  barometer,  is  already  an  observer  whose  services  it  is  desirable  to 
secure,  and  whose  labors  in  the  field  meteorological,  the  plan  in  contemplation  proposes  to  make  available.  In 
like  manner  "  all  who  go  down  to  the  sea  in  ships,"  are  invited  to  co-operate :  for  they,  too,  are  observers. 
That  this  immense  corps  of  laborers  who  are  already  in  the  field  should  act  in  concert  and  "  puU  together,"  is 
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the  object  of  the  present  plan.     Therefore,  the  men  of  science,  the  scientific  societies,  the  ship  owners  and 

ship  masters,  the  directors  of  corporations,  and  the  faculties  of  universities,  and  the  members  of  the  various 

institutions  for  the  promotion  of  science,  and  good  men  everywhere,  are  requested  to  lend  this  scheroe  their 

good  will,  their  influence,  their  aid,  and  theirco-operation. 

The  importance  of  concert  among  Meteorologists  all  over  the  world,  and  of  co-operation  between  the 

observer  on  the  shore  and  the  navigator  at  sea,  so  that  any  meteorological  phenomenon  may  be  traced  throughout 

its  cycle  both  by  sea  and  land,  is  too  obvious  for  illustration,  too  palpable  to  be  made  plainer  by  argument. 

4  And  therefore  the  proposition  for  a  general  conference  to  arrange  the  details  of  such  a  comprehensive  System 

of  observations,  addresses  itself  to  every  friend  of  science  and  lover  of  the  useful  in  all  countries. 

I  The  domain  of  this  science  is  the  atmosphere :  its  boundaries  embrace  the  land  and  cover  the  sea.     To 

t  comprehend  the  laws  which  govern  the  movements  of  a  machine  so  vast  as  it  is,  requires  that  its  operations 

j  should  be  observed  in  all  its  parts,  and  watched  from  all  points  at  the  same  time.     Its  motions  are  freer  and  less 

obstructed  over  the  water  than  they  are  by  the  land  and  across  the  mountains      Indeed,  the  ocean  itself  may, 
t 
»  in  one  sense,  beregarded  as  agrand  expression  of  meteorological  agencies ;  therefore  the  good-willand  friendly 

!'  co-operation  of  private  ship-owners  jind  masters,  in  all  maritime  countries,  is  considered  of  great  importance 

I  to  the  cause  in  hand. 

f 

-S  Many  of  these  in  America  have  already  shown  their  willingness  to  enter  this  field  as  co-laborers.     Several 

4  hundreds  of  them  are  already  co-operating  with  me  in  a  system  of  observations  according  to  a  prescribed  form, 

and  from  which  several  highly  important  results,  both  practical  and  scientific,  have  already  been  obtained. 
It  is  presumed  that  the  ship-owners  and  masters  of  other  countries  will  be  equally  as  willing,  and  equally  as 
2ealous  to  second  and  to  take  part  in  such  a  system  of  observations  as  those  of  America  have  shown 
themselves  to  be. 

These  observations  at  sea  possess  a  double  value :  they  help  us,  as  do  those  on  the  land,  to  a  right 
understanding  of  the  meteorological  machinery  of  the  earth  ;  and  they  also  help  us  in  the  safe  navigation  of 
the  seas  and  in  the  industrial  pursuits  of  commerce. 

By  how  much  the  commercial  marine  of  every  country  is  more  extensive  than  its  naval,  by  so  much 

-  more  valuable  is  the  assistance  which  the  former  is  capable  of  rendering.     How  far  are  the  owners  and  mastera 

of  the  private  ships  under  the  various  flags,  inclined  to  furnish  their  vesselswith  the  necessary  instruments — to 

use  them — to  recoid  the  observations  all  according  to  the  same  form — and  at  the  end  of  each  voyage,  to 

transmit  them  to  the  Repository  that  may  be  designated  to  receive  them? 

Upon  the  answer  which  the  sea-faring  community  of  each  nation,  shall  give  to  this  question,  depend  the 
importance  of  the  aid,  and  the  value  of  the  co-operation  which  they  will  render  in  this  undertaking.     If  they 
will  but  unite  in  onelong  pull  together,  the  ocean,  at  their  word,  may  be  covered  with  floating  observatories, 
each  one,  without  interruption  to  owners  or  inconvenience  to  master,  propounding  as  he  goes,  the  same 
/  questions  to  nature ;  and  all  of  thera  may,  at  the  same  instant,  though  scattered  over  the  whole  face  of  the 

J  earth,  be  extracting  and  recording  her  answers  thereto. — These  answers  when  brought  together,  compared  and 

sifted,  cannot  fail  to  reveal  truths  and  principles  of  ihe  highest  interest  to  mankind. 
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The  missionaries  who  are  stationed  among  the  islands  and  in  heathen  lands,  form  also  a  class  capable  of 
rendering  the  most  valuable  assistance  in  any  comprehensive  system  of  meteorological  observations.  As  a 
corps  of  observers  they  are  not  to  be  excelled — they  visit  parts  of  the  world  which  cannot  be  brought  under 
the  system  except  through  their  instrumentality.  While  teaching  savage  man  the  principles  of  Christianity, 
and  spreading  around  him  the  blessings  of  civilization,  these  devout  men  have  also  rendered  most  important 
services  to  the  cause  of  science ;  and  it  is  not  doubted  that  when  such  a  subject  as  this  shall  be  brought  to 
their  notice,  they  will  gladly  lend  it  co-operation  also. 

Siich  are  the  classes  and  the  individuals  for  whose  consideration  I  now  submit  the  proposition  for  a 
univer5!al  system  of  meteorological  observations,  for  concert  of  action  between  the  navigator  at  sea  and  the 
observer  on  shore,  and  for  a  general  conference  in  which  all  the  details  connected  with  such  a  system  shall  be 
discussed  and  arranged. 

As  before  stated,  the  subjecthas  beenbrouglit  officially  before  the  various  governments  through  the  regu- 
larly  appointed  channels  of  communication.     They  have  been  invited  to  assist  and  co-operate. 

It  is  proposed,  therefore,  before  taking  any  definite  action  either  as  to  the  further  details,  or  as  to  the  time 
and  place  (o:  holding  the  conference,  to  wait  for  the  replies  to  these  communications.  In  the  mean  time, 
however,  I  avail  myself  of  this  means  of  bringing  the  subject  to  the  notice  of  the  meteorologists,  navigators, 
and  the  friends  of  science  generally,  with  the  hope  that  thereby  the  cause  will  be  advanced,  and  that  all  whose 
good  will,  friendly  councils,  and  co-operation  are  concerned,  will  take  the  matter  into  consideration,  and  be 
prepared  to  lend  their  support  to  a  scheme  which  has  for  its  object  nothing  but  universal  good. 

To  prevent  misconception,  it  is  proper  to  state  that  the  plan  proposed  is  based  upon  the  principle  of 
voluntary  co-operation,  and  that  I  have  no  authority  to  pledge  the  Government  of  the  United  States  for  any 
expense  whatever. 

All  of  which  is  respectfully  submitted, 

M.  F.  MAURY, 

Lieut.  U.  S.  JV.» 
U.  S.  N.  Observatory, 

Decembery  13,  1851.'' 


Brazil,  Chili,  Peru,  New  Granada,  Sardinia,  the  King  of  the  Sandwich  Islands,  the  Holy  See,  and  Den- 
mark,  with  many  Scientific  -Societies  and  learned  philosophers,  readily  responded  to  the  proposition,  and 
appointed  representatives  with  whom  I  might  consult  as  to  details. 

But  when  the  original  proposition,  as  amended  by  the  American  Government  to  include  the  sea  also  in  the 
system  of  research,  went  back  to  the  British  Govemment,  it  was  by  that  Government  referred  to  the  President 
and  Council  of  the  Royal  Society  for  a  report. 


*yide  the  pamphlet  «on  the  establishment  of  an  UniTersal  System  of  Meteorological  Observations,  by  sea  and  land" ^published 

at  the  National  Observatory,  1851. 
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This  gave  the  subject  a  new  aspect,  as  will  appear  from  the  foUowing  : 

April  29th,  1852.     At  a  Council  of  the  Royal  Society  : 

Present — The  Earl  of  Rosse,  President,  in  the  Chair.  Mr.  Bell ;  Mr.  Bowman  ;  Mr.  Brooke  ;  Prof. 
Challis  ;  Mr.  Christie  ;  Dr.  Clark  ;  Sir  Philip  Edgerton,  Bart. ;  the  Dean  of  Ely  ;  Mr.  Gassiot ;  Sir  John  F. 
Herschel,  Bart.  ;  Professor  Miller;  Lieut.-Col.  Portlock,  R.  E. ;  Colonel  Sabine,  R.  A. ;  Mr.  SoUy;  Mr. 
Spence  ;  Capt.  Smyth,  R.  N. 

The  Minutes  of  the  last  meeting  weie  read  and  confirmed. 

Colonel  Sabine  reported  that  the  Committee  to  which  Mr.  Addington's  letter  and  the  accompanying 
documents  were  referred,  had  agreed  upon  the  foUowing  draft  of  a  letter  to  be  addressed  to  Mr.  Addington  by 
the  Secretary. 

"  SoMERSET  HousE,  Mai/y  1852. 

ii  Sir: — I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of  March  the  4th,  transmitting,  by 
direction  of  the  Earl  of  Malmesbury,  several  documents  received  from  foreign  governments  in  reply  to  a  pro- 
posal  made  to  them  by  Her  Majesty's  Government,  for  their  co-operation  in  establishing  a  uniform  system  of 
recording  meteorological  observations,  and  requesting  the  opinion  of  the  President  and  Council  of  the  Royal 
Society  in  reference  to  a  proposition  which  has  been  made  by  the  Government  of  the  United  States,  respecting 
the  manner  in  which  the  proposed  co-operation  should  be  carried  out. 

"  Having  submitted  your  letter  with  its  enclosures  to  the  President  and  Council  of  the  Royal  Society,  I 
am  directed  to  convey  to  you  the  foUowing  reply. 

"  With  reference  to  the  subject  of  well-directed  and  systematically  conducted  meteorological  observations 
generally,  and  to  the  encouragement  and  support  to  be  given  to  them  by  the  governments  of  different  countries, 
the  President  and  Council  are  of  opinion  that  they  are  highly  deserving  of  such  consideration,  not  only  for 
their  scientific  value,  but  also  on  account  of  the  important  bearing  which  correct  climatological  knowledge  has 
on  the  welfare  and  material  interests  of  the  people  of  every  country. 

"  With  reference  to  the  proposal  for  the  establishment  of  a  uniform  plan  in  respect  to  the  instruments  and 
modes  of  observation,  the  President  and  Council  are  not  of  opinion  that  any  practical  advantage  is  likely  to 
be  obtained  by  pressing  such  a  proposition  in  the  present  state  of  meteorological  science.  Most  of  the  prin- 
cipal  governments  of  the  European  Continent,  as  Russia,  Prussia,  Austria,  Bavaria  and  Belgium,  have  already 
organized  establishments  for  climatological  researches  in  their  respective  states,  and  have  placed  them  under 
the  superintendence  of  men  eminently  qualified  by  theoretical  and  practical  knowledge,  and  whose  previous 
publications  had  obtained  for  them  a  general  European  reputation.  Such  men  are  Kupflfer,  Dove,  Kriel,  Lamont 
and  Queielet ;  under  whose  direction  the  meteorological  observations  in  the  above-named  countries  are  pro- 
ceeding;  the  instruments  have  been  constructed  under  their  care,  and  the  instructions  drawn  up  and  published 
by  thera  under  the  sanction  of  their  respective  governments.  The  observations  as  they  are  made  are  sent  to 
them,  are  reduced  and  co-ordiriated  under  their  superintendence,  and  are  published  at  the  expense  of  tlie 
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goyernments.  Erery  year  is  now  producing  publications  of  this  nature  in  the  countries  referred  to,  and  by  the 
rapid  intercommunication  of  these,  the  results  of  the  experience  of  one  country  and  the  modifications  and 
improvements  which  experience  may  suggest,  become  quickly  known  to  all.  To  call  on  countries  already  so 
advanced  in  systematicaDy  conducted  meteorological  observations  to  remodel  their  instructions  and  instruments, 
with  a  view  of  establishing  uniformity  in  these  respects,  would  probably,  if  pressed,  elicit  from  other  govern- 
ments  also  the  reply  which  her  Majesty's  Government  have  received  from  Prince  Schwarzenberg,  conveyed  in 
the  Earl  of  WestmoreIand's  letter  to  Viscount  Palmerston,  viz  :  the  transmission  of  a  copy  of  the  instructions 
which  have  been  given  to  the  Meteorological  Observatories,  forty-five  in  number,  in  the  Austrian  dominions, 
and  a  reference  to  the  results  obtained  at  those  observatories,  which  are  stated  to  be  in  regular  course  of 
publication. 

^*'  In  an  earlier  stage,  when  these  establishments  were  either  forming  or  were  only  in  contemplation,  it  was 
considered  that  advantage  might  arise  from  a  discussion  of  the  objects  to  be  principally  kept  in  view,  and  of 
the  instruments  and  methods  by  which  these  might  be  most  successfully  prosecuted.  For  this  purpose,  acon- 
ference  was  held  at  Cambridge,  in  England,  in  1845,  which  was  attended  by  many  of  the  most  distinguished 
Meteorologists  in  Europe,  and  amongst  them  by  all  the  gentlemen  whose  names  are  above  stated,  and  who 
were  expressly  sent  by  their  respective  govemments.  The  impulse  communicated  by  this  assemblage  was 
without  doubt  highly  beneficial,  and  the  influence  of  the  discussions  which  took  place  may  perhaps  be  traced 
in  some  of  the  arraiigements  under  which  the  researches  in  diSerent  countries  are  now  proceeding ;  but  in  the 
stage  to  which  they  have  advanced,  it  may  be  doubted  whether  any  measures  are  likely  to  be  more  beneficial 
than  those  which  would  increase  the  facilities  of  a  cheap  and  rapid  intercommunication  of  the  results  of  the 
researches  which  are  in  progress. 

"  With  reference  *  to  the  suggestions  made  by  the  scientific  men  of  the  United  States,*  "  the  proposition 
of  Lieutenant  Maury,  to  give  a  greater  extension  and  a  more  systematic  direction  to  the  meteorological  obser- 
vations  to  be  made  at  sea,  appears  to  be  deserving  of  the  most  serious  attention  of  the  Board  of  Admiralty. 
In  order  to  understand  the  importance  of  this  proposition,  it  will  be  proper  to  refer  to  the  system  of  observa- 
tions  which  has  been  adopted  of  late  years  in  the  navy  and  merchant  service  of  the  United  States,  and  to  some 
few  of  the  results  to  which  it  has  already  led.  Instructions  are  given  to  naval  captains  and  masters  of  ships, 
to  note  in  their  logs  the  points  of  the  compass  from  which  the  wind  blows,  at  least  once  in  every  eight  hours : 
to  record  the  temperature  of  the  air,  and  of  the  water  at  the  surface,  and  when  practicable,  at  considerable 
depths  of  the  sea :  to  notice  all  remarkable  phenomena  which  may  serve  to  characterize  particular  regions  of 
the  ocean,  more  especially  ^the  direction,  the  velocity,  the  depths  and  the  limits  of  the  currents :  special  instruc- 
tions  also  are  given  to  whalers,  to  note  down  the  regions  where  whales  are  found,  and  the  limits  of  the  range 
of  their  diflerent  species.  A  scheme  for  taking  these  observations  regularly  and  systematically,  was  submitted 
by  Lieut.  Maury  to  the  Chief  of  the  Bureau  of  Ordnance  and  Hydrography,  in  1842,  and  instantly  adopted : 
detailed  instructions  were  given  to  every  American  shipmaster>  uponhis  clearing  from  the  Custom  House,  ac- 
companied  by  a  request  that  they  would  transmit  to  the  w    ^^x  office,  after  their  return  from  their  voyage. 
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cbpies  oftheirlogs,  as  far  at  least  as  they  related  to  these  observations,  with  a  view  to  their  being  examined, 
discussed  and  embodied  in  charts  of  the  winds  and  currents,  and  in  the  corapilation  of  sailing  directions  to 
every  port  of  the  globe.  For  some  years  the  instructions  thus  furnished  received  very  little  attention,  and 
very  few  observations  were  made  or  communicated  ;  the  publication,  however,  in  1848,  of  some  charts,  found- 
ed  upon  the  discussion  of  the  scanty  materials  which  had  come  to  hand  or  which  could  be  collected  from  other 
sources,  and  which  indicated  much  shorter  routes  than  had  hitherto  been  followed  to  Rio  and  other  ports  of 
South  America,  was  sufEcient  to  satisfy  some  of  the  more  intelligent  shipmasters  of  the  object  and  real  import- 
ance  of  the  scheme,  and  in  less  than  two  years  from  that  tirae  it  had  received  the  cordial  co-operation  of  the 
masters  of  nearly  every  ship  that  sailed.  At  the  'present  time  there  are  nearly  1000  masters  of  ships  who 
are  engaged  in  making  these  observations ;  they  receive  freely  in  return  the  charts  of  the  winds  and  currents, 
and  thesailing  directions  which  are  formed  upon  them,  corrected  up  to  the  latest  period. 

^^  Short  as  is  the  time  that  this  systera  has  been  in  operation,  the  results  to  which  it  has  led  have  proved 
of  very  great  importance  to  the  interests  of  navigation  and  commerce.  The  routes  to  many  of  the  most  fre- 
quented  ports  in  different  parts  of  the  globe  have  been  materially  shortened,  that  to  St.  Francisco  in  California 
by  nearly  one-third  :  a  system  of  southwardly  monsoons  in  the  equatorial  regions  of  the  Atlantic  and  on  the 
west  coast  of  America  has  been  discovered  ;  a  vibratory  motion  of  the  trade-wind  zones,  and  with  their  belts 
of  calms  and  their  limits  for  eveiy  month  of  the  year,  has  been  determined  ;  the  course,  bifurcations,  limits 
and  other  phenomena  of  the  Great  Gull*-stream  have  been  more  accurately  defined,  and  the  existence  of  almost 
equally  remarkable  systems  of  currents  in  the  Indian  Ocean,  on  the  coast  of  China,  and  on  the  North-western 
coast  of  America  and  elsewhere  has  been  ascertained  ;  there  are,  in  fact,  very  few  departments  of  the  science 
of  meteorology  and  hydrography  which  have  not  received  very  valuable  additions ;  whilst  the  most  accurate 
determination  of  the  parts  of  the  Pacific  Ocean  (which  are  very  limited  in  extent),  where  the  sperm-whale  is 
found,  as  well  as  the  limits  of  the  range  of  those  of  other  species,  has  contributed  very  materially  to  the  suc- 
cess  of  the  American  whale  fishery,  one  of  the  most  extensive  and  productive  of  all  the  fields  of  enterprise 
and  industry. 

**  The  success  of  this  system  of  co-operative  observations  has  already  led  to  the  establishment  of  socie- 
ties  at  Bombay  and  Calcutta,  for  obtaining,  by  similar  means,  a  better  knowledge  of  the  winds,  currents,  and 
the  course  of  the  streams  of  the  Indian  seas. 

"  But  it  is  to  the  government  of  this  country  that  the  demand  for  co-operation,  and  for  the  interchange 
of  observations,  is  most  eamestly  addressed  by  the  government  of  the  United  States  ;  and  the  Presidtnt  and 
Council  of  the  Royal  Society,  express  their  hope  that  it  will  not  be  addressed  in  vain.  We  possess  in  our 
ships  of  war,  in  our  packet  service  and  in  our  vast  commercial  navy,  better  means  of  making  such  observa- 
tions,  and  a  greater  interest  in  the  results  to  which  they  lead,  than  any  other  nation ;  for  this  purpose,  every 
ship  which  is  under  the  control  of  the  Admiralty  should  be  furnished  with  instruments  properly  constructed 
and  compared,  and  with  proper  instructions  for  using  them :  similar  instructions  for  making  and  recording 
pbservations,  as  far  as  their  means  will  allow,  should  by  given  to  every  ship  that  sails,  with  a  request  that 
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they  will  transmit  the  results  of  them  to  the  Hydrographer's  Office  of  the  Admiralty,  where  an  adequate  staflF 

of  officers  or  others  should  be  prpvided  for  their  prompt  examination,  and  the  publication  of  the  improvcd 

charts  and  sailing  directions  to  which  they  would  lead ;  above  all,  it  seems  desirable  to  establish  a  prompt  com- 

munication  with  the  Hydrographer*s  Office  of  the  United  States,  so  that  the  united  labors  of  the  two  grcatest 

naval  and  commercial  nations  of  the  world  may  be  combined,  with  the  least  practicable  delay,  in  promoting 

the  interests  of  navigation. 

*'  The  President  and  Council  refer  to  the  documents  which  havebeen  submitted  to  them,  and  more  espe- 

cially  to  the  ^  Explanations  and  Sailing  Directions  to  accompany  wind  and  current  charts'  prepared  by  Lieu- 

tenant  Maury,  for  a  more  detailed  account  of  this  system  of  co-operative  observations,  and  of  the  grounds 

upon  which  they  have  ventured  to  make  the  preceding  recommendations." 

(Signed)  "  S.  HUNTER  CHRISTIE,  Sec.  KS.'' 

«  H.  U.  Addinglon^  Esq.^' 

^'Resolved, — that  this  report  be  adopted,  and  that  the  Secretary  be  requested  to  write  a  letter  to  the  efiect,  ap- 

proved  by  the  Committee." 


Report  of  Lieutenant  Maury  to  the  Secretary  of  the  Jfavy. 

National  Observatort,  Washingtonj  Jfovember  6th,  1852. 
SiR : — ^By  a  communication  of  December  6th,  1851,  firom  the  Navy  Department,  I  was  instructed  to  confer 
with  Her  Britannic  Majesty's  officers  and  others,  with  regard  to  the  establishment  of  a  universal  system  of 
meteorological  observations.     I  was  directed  also  to  report  progress  from  time  to  time  to  the  Navy  Department. 
This  I  now  have  the  honor  to  do. 

That  no  time  might  be  lost  with  regard  to  a  measure  that  gives  promise  of  such  universal  benefits,  I 
immediately  published  a  pamphlet  in  explanation  of  .the  proposition^and  of  the  steps  which  had  been  taken 
with  regard  to  it. 

A  copy  of  this  pamphlet  entitled  ^^  On  the  establishment  of  a  universal  system  of  meteorological  observa- 
tions  by  sea  and  land,"  I  have  the  honor  herevnth  to  forward. 

Steps  were  taken  to  bring  the  subject  to  the  notice  of  the  various  Grovernments  with  which  the  United 
States  were  in  friendly  and  diplomatic  intercourse.  To  this  end,  Ministers  and  Diplomatic  Agents  were  ad- 
dressed,  requesting  them  to  bring  the  subject  to  the  notice  of  the  proper  fUnctionaries  abroad,  and  to  convey 
an  invitation  for  co*operation. 

The  main  object  of  this  plan  of  meteorological  observations,  so  far  as  the  alm  which  the  United  States 
had  especially  in  view  is  concerned,  was  to  bring  the  sea  regularly  within  the  domain  of  active  and  systematic 
meteorological  research,  and  make  it  a  field  in  which  maritime  nations  might  all  act  togcther  and  in  concert  for 
the  common  good  of  mankind. 

This  proposition  was  offered  as  an  amendment  to  one  irom  Great  Britain,  inviting  the  co-operation  of  the 
United  States  in  an  arrangement  <<  for  the  purpose  of  enabling  the  officers  of  the  Royal  Engmeers  at  foreign 
stations  to  take  meteorological  observations  upon  an  uniform  plan." 
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At  the  ttme  Ihat  this  amendment  was  ofiered,  it  was  not  known  here  that  the  Government  of  Oreat  Britain 
had  invited  the  co-operation  of  other  Grovernments  generally  in  the  plan  which  she  had  proposed  for  the 
"  nineteen  stations''  of  her  Royal  Engineers. 

Moreover,  as  the  proposition  to  establish  a  uniform  plan  of  making  and  recording  meteorological 
1  observatioDS  on  shore,  seems  to  meet  with  more  or  less  opposition  among  meteorologists,  I  would  recommend 

that  the  United  States  should  afford,  as  far  as  practicable,  the  co-operation  asked  for  by  Great  Britain  in  the 

* 

'  first  place ;  abandon,  for  the  present  at  least,  that  part  of  the  **  universal  system"  which  relates  to  the  Landj  and 

i  direct  our  effbrts  mainly  to  the  Sea,  where  Ihere  is  such  a  rich  harvest  to  be  gathered  for  commerce  and  navi- 

^  gation,  as  well  as  for  the  increase  of  knowledge,  the  advancement  of  science,  and  the  benefit  of  man. 

I  am  further  induced  to  make  this  recommendation  in  consequence  of  the.evident  reluctance  with  which 
i;  Russia,  Austria,  Bavaria,  Belghim  and  other  powers,  seem  to  regard  any  change  in  their  system  of  meteorologi- 

r  cal  observations  on  shore,  and  under  which  some  of  their  savansj  as  Dove,  Kriel,  Lamont,  Quetelet,  et  al,, 

;  have  obtained  a  world-wide  reputation. 

On  the  Land,  tbe  field  is  already  well  filled  with  laborers  r  it  has  been  occupied  for  a  long  time,  and  eacb 
country  seems  to  have  adopted  a  system  of  its  own,  according  to  which  its  laborers  have  been  accustomed  to 
work,  and  to  which  its  meteorologists  are  more  or  less  partial. 

Any  proposition  having  in  view,  for  these  systems,  a  change  so  radical  as  to  bring  them  to  uniformity,  and 
\  reduce  them  to  one  for  sdl  the  world,  would^  I  have  reason  to  bdieve,  be  regarded  with  more  or  less  jealousy 

;  by  many ;  and  thougb  there  be  not  a  few  societies  and  individuals  of  great  eminence  and  worth,  such  as  the 

\  Academy  of  Sciences  of  France,  the  Meteorological  Society  of  Great  Britain,  and  the   Royal  Danish  Society 

\  of  Sciences,  that  have  manifested  a  readiness  to  entertain  propositions  to  sueh  an  efiBsct :  yet  Meteorology  is  a 

\  science,  which  depends  so  much  for  progress,  upon  harmony,  co-operation  and  mutual  aecord  of  observers,^ 

Ithat  I  have  deemed  it  expedient  not  to  press  observers  on  the  land  for  any  co-operation  with  obseivers  at  sea, 
except  such  as  they  will  willingly  give  in  their  own  way,  and  accordiog  to  their  own  plaur 
!  Independent  of  these  considerationd,  there  is  another,  which  should  be  paramount  in  inducing  us  not  ta 

m 

I  press  the  proposition  for  a  universal  system  of  Meteorological  Observations  on  the  land,  and  a  general  co-oper- 

ation  of  Meteorologists  therein : 

I  The  British  Govemment,  which  had  taken  tbe  lead  in  that  feature  of  the  plan,  upon  the  receipt  of  the 

\  American  proposition  to  include  the  sea  also,  and  make  the  plan  uuiversal,  referred  the  subj.ect  to  the  Presi'- 

t 

dent  and  Council  of  the  Royal  Society  fbr  a  report. 

That  Society^  at  its  sitting  of  the  29th  of  April  last,  adopted  a  report  upon  the  subject  which  had  beei> 
brought  before  it  by  command  of  the  Earl  of  Malmesbury,  in  which  "  with  reference  to  the  proposal  for  ' 
the  establishment  of  a  universal  plan,  in  respect  to  instruments  and  modes  of  observations"  on  tke  landj  the 
opinion  is  expressed,  that  no  ^^  practical  advantage  is  likely  to  be  obtained  by  pressing  such  a  proposition,  ia 
the  present  state  of  Meteorological  Science." 

Bowing  to  the  authority  and  weight  of  tbis  opinion — respect  for   the  source  whence  it  emanates,  and  a 
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pfoper  regard  for  the  circumstances  under  which  it  was  called  forth,  seem  to  render  any  further  action,  with 
regard  to  the  land  feature  of  the  plan,  highly  inexpedient,  not  to  say  indelicate,  and  therefore  improper,  on  our 
part. 

Not  so,  however,  with  regard  to  the  sea ;  that  meets  with  decided  favor  and  earnest  support. 

In  the  report  already  alluded  to,  the  President  and  Council  of  the  Royal  Society  hold  the  following 
language  with  reference  to  the  suggestions  made  by  the  scientific  men  of  the  United  States:  <^The  proposition 
of  Lieut  Maury  to  give  a  greater  extension  and  a  more  systematic  direction  to  the  meteorological  observations 
to  be  made  at  sea,  appears  to  be  deserving  of  the  most  serious  attention  of  the  Board  of  Admiralty.  In  order 
to  understand  the  importance  of  this  proposition,  it  will  be  proper  to  refer  to  the  systems  of  observations  which 
have  been  adopted  of  late  years  in  the  Navy  and  Merchant  service  of  the  United  States,  and  to  some  few  of 
the  results  to  which  it  has  already  led.  Instructions  are  given  to  Naval  captains  and  masters  of  ships,  to  note 
in  their  logs  the  points  of  the  compass  from  which  the  wind  blows,  at  least  once  every  eight  hours  ;  to  record 
the  temperature  of  the  air,  and  of  the  water  at  tbe  surface,  and  when  practicable,  at  considerable  depths  of  the 
sea ;  to  notice  all  remarkable  phenomena  which  may  serve  to  characterize  particular  regions  of  the  ocean, 
more  especially  the  direction,  the  velocity,  the  depth  and  the  limits  of  the  currents.  Special  instnictions  also 
are  given  to  whalers  to  note  down  the  regions  where  whales  are  found,  and  the  limits  of  the  range  of  their 
different  species.  A  scheme  for  taking  these  observations  regularly  and  systematically,  was  submitted  by 
Lieut  Maury  to  the  Chief  of  the  Bureau  of  Ordnance  and  Hydrography,  in  1842  and  instantiy  adopted.  De- 
tailed  instructions  were  given  to  every  American  ship-master,  upon  his  clearmg  from  the  Custom-house,  ac- 
companied  by  a  reqnfist  that  they  would  transmit  to  the  proper  office,  after  their  retumfrom  their  voyage,  copies 
of  their  logs,  so  far  at  least,  as  they  related  to  these  observations,  with  a  view  to  their  being  exaniined,  dis- 
cussed,  and  embodied  in  charts  of  the  winds  and  currents,  and  in  the  compilation  of  sailing  directions  to  every 
part  of  the  globe.  For  some  years  the  instructions  thus  ftirnished  received  very  littie  attention,  and  very  few 
observations  were  made  or  communicated  ;  the  publication,  however,  in  1848,  of  some  charts,  founded  upon 
the  discussion  of  the  scanty  materials  which  had  come  to  hand,  or  which  could  be  collected  from  other  sources, 
and  which  indicated  much  shorter  routes  than  had  hitberto  been  followed  to  Rio,  and  other  parts  of  South 
America,  was  sufficient  to  satisfy  some  of  the  intelligent  ship-masters  of  the  object  and  real  importance  of  the 
scheme,  and  in  less  than  two  years  from  that  time  it  had  received  the  cordial  co-operation  of  the  masters  of 
nearly  every  ship  that  sailed.  At  the  present  time,  there  are  nearly  1000  masters  of  ships  engaged  in  making 
these  observations ;  they  receive  freely  in  retum  the  charts  of  the  winds  and  currents,  and  the  sailing  directions 
which  are  framed  upon  them,  corrected  up  to  the  latest  period. 

"  Short  as  the  time  that  tiiis  system  has  been  in  operation,  the  results  to  which  it  has  led  have  proved  of 
very  great  importance  to  the  interests  of  navigation  and  commerce.  The  route  to  many  of  the  most  frequented 
ports  in  different  parts  of  the  globe  have  been  materially  shortened ;  that  to  San  Francisco,  in  California^  by 
nearly  one  third.  A  system  of  southwardly  monsoons  in  the  equatorial  regions  of  the  Atiantic  and  on  tho 
west  coast  of  America  has  been  discovered ;  a  vibratoiy  motion  of  the  trade-wind  zones  and  with  their  belts 
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of  calms  and  their  limits  for  every  month  in  the  year  determined  ;  the  course,  bifurcation  iimit^,  and  other 
phenomena  of  the  Gulfstream  have  been  more  accurately  defined,  and  the  existence  of  almost  equally  remark- 
able  systems  of  currents  in  the  Indian  Ocean,  on  the  coast  of  China,  and  down  the  west  coast  of  America  and 
elsewhere  has  beeri  ascertained.  There  are,  in  fact,  very  few  departments  of  the  science  of  Meteorology  and 
Hydrography  which  have  not  received  very  valuable  additions  ;  whilst  the  most  accurate  deterniination  of  the 
parts  of  the  Pacific  ocean  (which  are  very  limited  in  extent)  where  the  sperm  whale  is  found  ;  as  well  as  the 
limits  of  the  range  of  those  of  other  species,  has  contributed  very  materially  to  the  success  of  the  American 
whale  fishery,  one  of  the  most  extensive  and  productive  of  all  the  fields  of  ent^rprise  and  industry. 

'*-  The  success  of  this  system  of  co-operative  observation  has  already  led  to  the  establishment  of  societies 
in  Bombay  and  Calcutta  for  obtaining  by  similar  means,  a  better  knowledge  of  the  winds,  the  currents,  and 
j  the  course  of  the  streams  of  the  Indian  Ocean. 

"But  it  is  to  the  government  of  this  country,  that  the  demand  for  co-operation,  and  for  interchange  of 
observations,  is  most  eamestly  addressed  by  the  Grovemment  of  the  United  States ;  and  the  President  and 
Council  of  the  Royal  Society  express  their  hope  that  it  will  not  be  addressed  in  vain. 

"  We  possess  in  our  ships-of-war,  in  our  packet  service,  and  in  our  vast  commercial  navy,  better  means 
of  making  such  observations,  and  a  greater  interest  in  the  results  to  which  they  lead,  than  any  other  nation ; 
for  this  purpose  every  ship  which  is  under  the  control  of  the  Admiralty,  should  be  furnished  with  instmments 
properly  constructed  and  compared,  and  with  proper  instructions  for  using  them :  similar  instructions  for 
making  and  recording  observations,  as  far  as  their  means  will  allow,  should  be  given  to  every  ship  that  sails, 
with  the  request  that  they  will  transmit  the  results  of  them  to  the  Hydrographical  065^^  of  the  Admiralty, 
where  an  adequate  staff  of  oflicers  or  others,  shall  be  provided  for  their  prompt  examination,  and  the  publica- 
tion  of  tbe  improved  charts  and  sailing  directions,  to  which  they  lead :  above  all  it  seems  desirable  to  establish 
a  prompt  communication  with  the  hydrographers  of  the  United  States,  so  that  the  united  labors  of  the  two 
greatest  naval  and  commercial  nations  of  the  world  piay  be  combined,  with  the  least  practicable  delay,  in  pro- 
moting  the  interests  of  navigation. 

"  The  President  and  Council  refer  to  the  documents  which  have  been  submitted  to  them,  and  more 
especially  to  the  explanations  and  siiling  directions  to  accompany  wind  and  current  charts,  prepared  by  Lieu- 
tenant  Maury,  for  a  more  detailed  account  of  this  system  of  co-operative  observations,  and  of  the  grounds 
upon  which  they  have  ventured  to  make  the  preceding  recommendations." 

Moreover,  at  the  last  meeting  of  the  British  Association,  held  a  few  weeks  ago,  its  President  in  his  address 
remarked :  "  The  activity  which  has  prevailed  so  greatly  of  late,  in  the  collection  of  Meteorological  data,  has 
been  almost  exclusively  confined  to  that  portion  of  the  surface  of  the  globe  which  is  occupied  by  land^  although 
the  portion  covered  by  the  ocean,  is  not  only  much  greater  in  extent,  but  is  also  better  suited  for  the  solution 
of  several  Meteorological  problems. 

"  Many  striking  examples  might  be  adduced  to  show  that  it  is  systematic  direction,  and  not  individual 
zeal,  in  naval  men  whichhas  been  wanting,  and  i^  Aow  been  thertfore^wUh  great  satisfactwn^  that  Meteorologists 
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have  leamed  that  a  proposUion  has  been  madeyjrom  the  United  States  Chvemmenty  conjointly^  and  in  co-oper- 
ationy  a  system  of  Meteorological  observations  to  be  made  at  sea^  in  all  ships  belonging  to  the  naval  service  of 
the  two  countries,  and  sufficiently  simple  to  be  participated  in  by  the  merchant  service  also. 

"  In  a  partial  triai  which  has  already  been  made  in  the  United  States,  it  has  been  found  to  produce  results 
which,  exclusive  of  their  scientific  bearing,  are  of  great  importance  to  the  interests  of  namgation  and  com- 
merce,  in  materially  shortening  passagesy  by  the  knowledge  of  prevailing  winds  and  currents,  at  particular 
seasons."  "  The  practical  advantage  arising  from  the  cc-ordination  of  the  observations  in  the  Hydrographic 
office  of  the  United  States,  and  the  ciiculation  of  the  charts  of  the  winds  and  currents  and  the  sailing  direc- 
tions  founded  on  them,  have  been  such,  and  so  appreciated,  that  there  are  now  as  is  stated,  more  than  1,000 
American  ships  engaged  in  making  them.  Therequest  for  British  co-operation  in  an  undertaking  so  honor- 
able  to  the  country  in  which  it  originated,  was  referred  in  the  Spring  of  this  year  by  the  Earl  of  Malmesbury 
to  the  President  and  Council  of  the  Royal  Socicty  for  a  report.  *        *        *        *         *        **        * 

Doubtless  we  can  now  estimate  only  a  small  part  of  the  advantages  which  terrestrial  physics,  as  well  as  hy- 
drography  and  navigation  would  derive  from  the  concurrent  exertions  of  the  two  great  maratime  nations,  in 
the  way  which  has  been  pointed  out." 

Such  are  the  reasons  and  the  circumstances  which  induce  me  to  recommend  an  abandonment,  for  the 
present,  of  the  land  portion,  and  to  urge  further  action  witb  regard  to  that  which  includes  the  sea.  This  meets 
the  approval  of  all  who  have  expressed  opinions  with  regard  to  it ;  many,  great  and  obvious  are  the  advan- 
tages  which  it  promises  to  navigation  and  commerce,  and  all  that  seems  wanting  now  to  get  it  fairly  underway 
is  the  adoption  of  the  necessary  preliminary  arrangements. 

These  relate  chiefly  to  the  subjects  of  observations,  the  instruments  to  be  used,  and  the  modes  and  methods 
of  making  the  observations  and  of  treating  them.  The  abstract  logs,  as  the  forms  used  by  the  American  ship- 
masters  for  making  and  recording  observations  at  sea,  for  this  office,  are  called,  were  intended  principally  for 
tbe  commercial  marine  ;  and  therefore  they  only  embrace  such  objects,  and  require  only  such  instruments  as 
tbe  masters  of  American  merchant  vessels  generally  are  accustomed  to  use  and  to  make. 

These  observationshave  been  carried  farenough  to  show  the  great  need  there  is  for  nicer  instruments,  for 
more  accurate  observations,  and  for  including  among  the  objects  to  be  observed,  certain  things  which  are 
g^eaerally  passed  over  unobserved  by  navigators. 

As  it  is  desired,  therefore,  that  the  navies  of  all  maratime  nations  should  co-operate  and  make  these  obser- 
vations  in  such  a  manner  and  with  such  means  and  implements,  that  the  system  may  be  uniform,  and  the 
observations  made  on  board  one  pubHc  ship  be  readily  referred  to  and  compared  with  the  observations  made 
on  board  all  other  public  ships,  in  whatever  part  of  the  world ; — ^And  moreover,  as  it  is  desirable  to  enlist  the 
voluntary  co-operation  of  the  commercial,  as  well  as  the  military  marine  of  all  nations,  in  this  system  of  re- 
search,  it  becoroes  not  only  proper,  but  politic,  that  the  forms  of  the  abstract  logs  to  be  used,  the  description 
of  tbe  instruments  to  be  employed,  the  thmgs  to  be  observed,  with  the  manipulation  of  the  instruments,  and 
tbe  methods  and  modes  of  observation  should  be  the  joint  work  of  the  principal  parties  concemed. 
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Whererore,  in  discussing  the  requisite  forms  and  instructions  for  this  purpose,  I  should  be  glad  to  have  the 

assistance  in  counsel  and  advice  of  the  most  eminent  navigators. 

For  these  reasons  I  request  that  the  Board  of  Admiralty,  and  the  Ministers  of  Marine  of  France,  Russia, 

HoUand,  Denmark,  Sweden  and  Prussia,  be  invited,  each  to  appoint  for  this  purpose,  an  oflScer  to  meet  me  at 

such  time  and  place  as  shall  be  agreed  upon. 

Respectfully,  &c., 

M.  F.  MAURY, 

Ideut.   U,  jS.  JVavy. 
Hon.  JoHN  P.  Kennedy, 

Secretary  of  the  Jfavy^  Washirigton. 


Waiting  for  a  reply  to  this  communication,  to  return  to  the  Indian  Ocean. 

The  materials  which  I  have  from  that  ocean,  and  wbich  have  been  furnished ,  by  American  navigators,  at 
present  engaged  in  its  commerce,  are  just  sufficient  to  show  that  there  is  a  lich  harvest  to  be  gathered  there. 

A  Gulf  Stream,  nearly  if  not  quite  equal  to  our  own  in  the  Atlantic,  has  its  genesis  there.  Its  waters  are 
nearly  at  blood  heat ;  they  frequently  reach  a  temperature  of  90°.  Between  the  shores  of  China  and  one  of 
the  sources  of  this  hot  stream,  but  counter  to  it,  is  a  current  of  cold  water. 

In  this  system  of  aqueous  circulation  thus  detected,  and  in  the  prevailing  winds  of  the  Pacific,  are  to  be 
found  the  coaditions  which  cause  the  climates  of  the  Atlantic  States  to  be  repeated  along  the  coasts  of  China; 
the  climate  of  Western  Europe  to  be  reduplicated  in  Northwestern  America.  Here  in  the  tepid  waters  of  India 
which  this  stream  conveys  towards  the  Fox  Islands — ^the  Newfoundland  of  the  Pacific  ocean — ^is  to  be  found 
the  origin  of  the  fogs  of  the  North  Pacific,  and  the  European-like  climate  of  Oregon.  It  may  be  expected  that 
the  storms  which  take  their  rise  near  the  western  margin  of  the  Pacific  ocean  will  also  follow  this  stream  in 
their  course. 

The  passage  from  China  to  San  Francisco  is  now  made  in  54  days.  But  with  the  knowledge  which 
these  Charts  promise  us,  with  regard  to  this  stream  and  the  winds  of  that  ocean,  there  is  reason  to  believe 
that  the  average  passage  under  canvass  may  be  yet  still  further,  and  considerably  reduced. 

There  is  a  part  too  of  the  North  Pacific  which  answers  to  our  Sargasso  sea  of  the  Atlantic.  In  it,  sea- 
weed  and  drift-wood  will  probab^  be  found,  though  not  in  such  quantities  asin  the  Atlantic.  I  have  already 
received  some  information  concerning  a  sort  of  Sargasso  sea  in  the  Pacific. 

Bottles  containing  a  paper  with  the  date  and  place  of  the  ship,  and  requesting  the  finder  to  cause  the 
same  to  be  published  in  the  nearest  newspaper,  and  forwarded  to  the  Superintendent  of  the  National  Observa-  • 
tory,  at  Washington,  with  an  account  of  the  time  and  place  at  which  it  may  be  picked  up,  would,  in  many 
cases,  affi)rd  much  useful,  valuable  and  interesting  information  concerning  the  currients  of  the  Pacific  Ocean. 
The  practice  of  throwing  bottles  thus  freighted  overboard  in  that  and  the  Indian  Ocean  is  recommended 
to  navigators  who  are  co-operating  with  me  in  these  investigations.  and  a  frequent  resort  to  this  practice  is 
earnestly  commended  to  their  attention. 
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The  Indian  ocean  is  the  fountain  of  another  stream  of  warm  water  which  flows  South,  and  a  branch  of 
which  is  the  well  known  LaguUas  current. 

With  the  information  to  be  derived  from  the  Abstract  Log-books  with  which  I  hope  every  American 
navigator  that  visits  those  seas  will  furnish  me,  I  see  reason  for  the  anticipation  of  great  improvemenls  in  the 
navigation  there — particularly  in  the  navigation  between  New  HoUand  and  India ;  and  between  India,  China, 
and  the  Cape  of  Good  Hope. 

The  discovery  has  aiready  been  made,  that  in  certain  parts  of  the  China  seas,  each  month  almost  has  a 
system  of  wiads  peculiar  to  itself.  Thus  the  winds  between  the  parallels  of  15°  and  20°  N.^  and  the  meridians 
of  110°  and  115°  E,  are: 


In  Dec.,  between 

Jan., 

Feb., 

March  and  April, 

May, 


N.  and  N.  E.  inclusive. 

N.  and  E. 

N.  N.  E.  and  E. 

N.  E.  and  S.  E. 

N.  by  way  ofE.  to  S.  W. 


Lat.  5°  and  10°  N.,  Long.  105°  and  110°  E. 
April,       between   N.  E.  and  E.  inclining  to  v'bl. 
around  the  Compass. 
between  S.  E.  and  S.  W. 

"         S.  and  S.  W. 
between  S.  E.  and  S.  S.  W. 
"  S.  and  S.  W. 

"  S.  and  W.  S.  W. 


May, 
June, 
July, 
June, 
July, 
August, 


Sept.,  around  the  Compass. 

Oct.  and  Nov.,  btw.     N.  and  E. 


5°  and  10°  N.  105°  and  110°  E. 
Dec.,  Jan,  &  Feb.,  btw.  N.  and  N.  E, 
March,  steady  from  N.  E. 

Aug.  and  Sept.,  btw.  S.  and  W.  N.  W. 
Oct.  and  Nov.  Variable,  around  the 

Compass.     Seeplate  1. 


Lat.  15°  and  20°  N.,  Long.  115°  and  120°  E. 
Dec.  to  April,  btw.     N.  and  E. 
May  and  June,  Variable. 

July  and  Aug.,  btw.   S.  S.  W.  and  S.  W. 
Sept.  and  Oct.,  Variable. 

These  facts  have  been  clearly  brought  out  by  these  investigations ;  and  that  such  are  the  difierences  with 
regard  to  the  winds  in  different  parts  of  this  ocean,  and  at  different  seasons  of  the  year,  there  is  no  more  doubt 
than  there  is  as  to  the  fact  that  the  monsoons  change. 

Some  few  masters  of  merchantmen,  I  am  aware,  have  refused  or  withheld  co-operation  in  this  undertaking 
ypon  the  plea  that  I  have  some   theory  of  my  own  which  I  am  seeking  to  build  up  by  these  charts. 

They  are  mistaken  ;  I  set  out  with  no  theory ;  and  I  have  none  to  build  up.  I  set  out  with  the  view  of  col- 
lecting  facts,  of  gathering  and  presenting  side  by  side  the  experience  of  cvery  navigator  with  regard  to  the 
winds  and  currents,  and  the  phenomena  of  the  sea — of  taking  the  records  thereof  from  all  the  Log  books 
I  could  obtain — and  of  discussing  them,  that  I  might  ascertain  not  frora  the  reports  of  one  or  two  seamen,  but 
of  a  multitude,  the  prevailing  winds  for  every  month  in  every  part  of  the  ocean  ;  and  in  the  manner  of 
doing  this,  I  have  been  governed  altogether  by  the  principles  of  inductive  philosophy. 

And  to  satisfy  navigators  as  to  the  confidence  which  is  due  the  results  tbus  obtained  and  announced,  I 
will  explam  the  process  by  which  those  above  quoted  as  to  tbe  'winds  in  the  China  sea,  were  obtained ;  for 
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this  purpose  I  present  for  their  examination  a  fac  siinile  taken  fiom  the  sheet  upon  which  Lieut.  Forrest  is 
engaged  in  marking  the  direction  of  the  winds  rccorded  in  their  Logs. 

The  entire  ocean  is  divided  into  distiicts  of  5°  of  lat.  by  5°  of  long.  each,  and  in  whatever  part  of  one 
of  these  districts  a  navigator  may  be  when  he  records  the  direction  of  the  wind  in  his  Log,  from  that 
direction  the  wind  is  assumed  to  be  blowing  at  that  time  all  over  that  district ;  and  this  is  the  only  assumption 
that  is  permitted  in  the  whole  course  of  investigation. 

Now  if  the  navigator  will  draw,  or  imagine  to  be  drawn,  in  any  such  district,  12  vertical  columns  for  the  12 
months — and  then  16  horizontal  lines  through  the  same  district  for  the  16  points  of  the  compass,  i.  e.  for  N., 
N.N.  E.,  N.  E.,  E.  N.  E.,  and  so  on,  omitting  the  6y-points,  he  will  have  before  him  a  picture  of  the  "  investi- 
gating  Chart,"  out  of  which  the  "Pilot  Charts"  are  constructed.  In  this  case,  the  alternate  points  of  the  compass 
only  are  used ;  because  when  sailing  free,  the  direction  of  the  wind  is  seldom  given  for  such  points  as  N.  by  E.,  W. 
by  S.,  &c.  Bearing  this  in  mind,  the  intelligent  navigator will  have  no  difficulty  in  understanding  the  annexed  dia- 
gram,  (Plale  1 ;)  and  in  forming  a  correct  opinion  as  to  the  degree  of  credit  due  to  the  results  afforded  by  it. 

Instead  of  entering  the  wind  in  the  Log  as  from  the  point  of  the  compass  from  which  it  blows,  many 
seamen  were  too  much  in  the  habit,  particularly  when  the  wind  is  a  little  variable,  to  enter  it  as  from  the 
"Sd.  and  Wd.,"  "Nd.  and  Ed.,"  and  so  on,  by  quadrants. 

In  such  cases,  the  officers  who  are  conducting  the  investigations  are  at  a  loss  to  know  how  to  enter  such 
winds  on  the  sheet ;  they  do  not  know  in  the  case  of  the  entry  "Nd.  and  Ed.,"  for  example,  whether  to  enter 
it  on  the  N.  N.  E.,  the  N.  E.  or  the  E.  N.  E.  line,  for  these  are  all  *«  Nd.  and  Ed.'' 

As  soon  as  the  attention  of  those  who  were  keeping  abstracts  for  me  was  called  to  this,  they  with  great 
promptitude  and  fidelity,  I  have  reason  to  believe,  remeJied  the  defect  and  adopted  the  plan  recommended,  by 
entering  the  wmd  for  the  first,  middle,  and  latter  part — 3  times  a  day — as  from  the  point  of  the  compass  from 
which  it  most  prevailed  during  each  part.  Thus  three  entries  or  scores  are  made  on  the  sheet  for  every  day — 
these  scores  are  made  in  the  column  standing  for  the  month,  and  on  the  line  standing  for  the  point  of  the  com- 
pass  from  which  the  wind  prevailed. 

As  the  compiler  wades  through  Log  book  after  Log  book,  and  scores  down  in  column  after  column,  and 
upon  line  afler  line,  mark  after  mark,  he  at  last  finds  that  under  the  month  and  from  the  course  upon  which 
he  is  about  to  make  an  entry,  he  has  aheady  made  four  marks  or  scores  thus  :  ( 1 1 1  i ).  The  one  that  he  has  now 
to  enter  will  make  the  fifth,  and  he  "  scores  and  tallies  ;"  and  so  on,  until  all  the  abstracts  relating  to  that  part 
of  thc  ocean  upon  which  he  is  at  work  has  been  gone  over,  and  his  materials  exhausted.  These  "fives  an 
tallies"  are  exhibited  on  Plate  1. 

He  then  sums  up  the  number  of  winds  entered  from  each  point  for  each  month,  and  enters  the  same — ex- 
pressed  in  figures — in  its  appropriate  place  on  the  "  Wind-rose"  of  ihe  Pilot  chart.     Plate  V. 

The  course  of  the  winds  as  given  in  the  abstracts  are  compass  courses,  and  they  are  entered  on  his  work- 
ing  sheet  accordingly.  For  example :  if  the  variation  be  more  than  one  point,  and  less  than  three,  the 
compiler,  when  he  goes  to  transfer  results  to  the  Pilot  Chart,  makes  the  correction  for  all  at  once,  by  allowing 
for  two  points  of  variation,  so  that  the  Pilot  Chart  may  shew  the  true  courses  of  the  winds  as  nearly  as  possible 
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Thus,  suppose  that,  in  the  district  which  the  compiler  is  about  to  transfer,  the  variation  be  2  points  East ; 
what  he  has  recorded  in  his  working  sheet  as  north  winds  for  instance,  are  transfcrred  to  the  Pilot  Chart  as 
N.  N.  E.  winds,  and  so  on,  correcting  every  course  for  variation.  If  the  variation  be  one  point  or  less,  then  the 
transfer  is  made  without  any  correction. 

Now  with  this  explanation  it  will  be  seen  that  in  the  district  marked  A,  (Plate  1,)  there  have  been  ex- 
amined  the  logs  of  vessels  that,  giving  the  direction  of  the  wind  for  every  eight  hours,  have  altogether  spent 
days  enough  to  enable  me  to  record  the  calms  and  the  prevailing  direction  of  the  wind  for  eight  hours,  2,144 
times :— of  these,  285  were  for  the  month  of  August ;  and  of  these  285  observations  for  August,  the  wmd  is  re- 
ported  as  prevailing  from  N.  3  times ;  from  N.  N.  E.  1 ;  N.  E.  2 ;  E.  N.  E.  1  ;  E.  0 ;  E.  S.  E.  1 ;  S.  E.  4; 
S.  S.E.2;S.24;  S.  S.  W.  45;  S.  W.  93  ;  W.  S.W.24;  W.47;  W.N.W.  17;  N.  W.  15;  N.  N.  W. 
1 ;   Calms  (the  little  0's)  5  ;  total  285  for  this  month  in  this  district. 

Now  ihe  only  questions  to  be  asked  and  answered,  as  expressive  of  doubt  with  regard  to  tiiese  results  are : 
were  these  observations  made  under  the  usual  condition  of  things  ?  And  if  so :  are  there  enough  of  them  to  afibrd 
a  fair  average  as  to  the  prevailing  directions  of  the  winds  in  that  district? 

The  Log  Books  are  taken  at  random,  examined  with  care  and  quoted.with  fidelity,  and  therefore,  as  the 
observations  were  made^  by  mariners  as  they  chanced  to  pass  to  and  fro  through  this  or  Uiat  part  of  the  ocean, 
the  presumption  is  a  fair  one  that  their  records  shew  fairly. 

Are  the  observations  sufficiently  numerous  to  afibrd  the  data  for  a  fair  average  ? 

The  answer  in  this  case  depends  upon  the  opinion  of  him  who  undertakes  to  reply ;  but  to  be  sure  of  erring 
on  the  right  side,  if  err  I  must,  I  have  aimed  to  get  at  least,  on  the  average,  100  observations  for  every  month 
in  every  district.  This  is  my  aim,  but  practically  I  have  found  it  difficult  to  accomplish  it.  In  some  districts 
I  have  obtained  as  many  as  1800  observations  for  a  single  month ;  whereas,  in  another  month  in  a  neighboring  dis- 
trict,  I  have  not  been  enabled  to  obtain  a  single  observation ;  and  such  is  liable  to  be  the  case  as  long  as  some  parts 
of  the  ocean,  astheremust  be,  are  frequented  more  than  other  parts,  or  as  long  as  crops  come  to  market  at 
difierent  periods  of  the  year,  and  commerce  has  its  seasons  of  annuaUy  recurring  activity  and  repose. 

There  is  then  this  satisfaction  to  the  practical  navigator,  when  he  sees  a  blank  Wind-rose  on  the  Pilot 
Chart :  he  wants  most  to  use  the  parts  of  the  ocean  that  are  the  most  frequented  and  are  the  great  highways, 
while  tbose  parts  which  lie  out  of  the  paths  of  commerce  possess  so  little  practical  interest  to  him,  that  he  does 
not  care  to  know  which  way  the  wind  blows  there.  The  navigator,  therefore,  stands  a  very  good  chance  of 
getting  all  he  wants  from  these  Charts — it  is  the  philosopher  who  wishes  to  trace  in  "his  circuit'*  the  winds 
in  the  unfrequented  parts  of  ithe  ocean,  and  for  his  sake  it  is  desirable  to  have  records  extending  over  all  parts 
of  the  ecean  and  in  all  seasons  alike. 

But  plate  1,  inconiplete  as  it  is,  afibrds  much  that  is  interesting  to  the  philosophical  navigator  ;  though  it 
has  been  said  in  high  places  that  philosophical  research  and  the  pursuits  of  the  sailor  are  mcompatible :  as 
seamen  became  philosophers  they  "lose  the  qualities  and  habits  necessary  for  command  at  sea."  So  says  one 
high  ia  office,  but  who  is  no  sailor,  and  therefore,  no  judge  in  such  a  case  at  least. 
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There  is  no  calling  of  men  who  have  done  more  for  philosophy  than  mariners,  and  any  one  who  will  take 
the  trouble  to  examine  Plate  1,  which  is  made  up  entirely  of  observations  by  this  much  abused  class,  will  find 
it  abounding  with  pbilosophical  truths,  principles  and  instruction.  More  than  any  other  class,  the  sailor  is 
accustomed  to  observe,  upon  the  great  deep,  the  workings  of  nature,  and  he,  to  be  fit  for  his  calling,  must  be  a 
philosopber  in  the  truest  sense  of  the  term. 

Upon  this  Plate  he  sees  marked  out  in  the  raost  beautiful  and  striking  manner,  tbe  path  of  the  "wind  in 
his  circuits"  over  the  part  of  the  ocean  to  which  it  relates.  He  perceives  by  examination  that  the  law  whicb 
govems  the  wind  in  district  A  is  not  tbe  law  which  govems  it  in  district  B. 

That  in  the  former,  the  month  of  September  is  remarkable  for  the  conslstency  and  steadiness  with  whicb 
the  wind  clings  to  thc  S.  W.  quadrant.  That  in  thelatter,  it  is  all  around  the  compass  for  September,  inclining 
to  prevail  most  from  the  N.  E.  quadrant.  After  lookingat  A,  he  will  conclude  that  every  season  of  the  year, 
winter,  spring,  summer  and  autumn,  may  be  said  there  to  bave  each  its  own  monsoons  or  peculiar  system  of 
winds.  The  winds  take  almost  from  December  to  September,  gradually  to  get  round  from  nortbward  and 
eafitward,  to  southwnrd  and  westward ;  and  they  leap  back  almost  at  a  single  bound,  it  may  be  said,  in  the 
month  of  October. 

There  are  many  other  respects  in  whicb  the  philosophical  navigator  (and  I  hold  every  properly  qualified 
navigator  to  be  a  philosopber)  will  find  himself  interested  with  regard  to  the  statistics  exhibited  in  this  Plate. 

The  nnmber  expressed  in  figures  denotes  the  whole  number  of  observations  of  calms  and  winds  together, 
that  are  recorded  for  each  month  and  district. 

In  C,  thc  wind  in  May  $et8  one  third  of  the  time  at  West.  But  in  A,  which  is  between  the  same  parallels, 
the  favorite  quarter  for  the  same  month  is  from  S.  to  S.  W.,  the  wind  setting  one  third  of  the  time  in  that 
quarter,  and  only  10  out  of  221  times  from  the  west;  or  on  the  average,  it  blows  from  the  West  only  l^  day 
during  the  month  of  May. 

In  B,  notice  the  great "  Sun  Swing'*  of  the  winds  in  September,  indicating  that  the  change  from  summer 
to  winter  in  tbat  region,^  is  sudden,  violent ;  from  winter  to  summer,  gentle  and  gradual. 

The  proposition  to  collect  a  great  number  of  Log-books  with  the  view  of  patiently  examining  them  all,  one 
by  one,  of  taking  from  each  an  exact  account  of  the  winds  and  currents  raentioned,  and  of  carefully  collecting 
all  the  information  to  be  gathered  from  such  sources,  touching  the  industrial  pursuits  of  the  sea,  and  of  so  pre- 
senting  tbat  infbrmation  as  to  embody  the  united  experience  of  every  navigator,  could  not  fail  to  commend 
itself  most  favorably  to  every  intelligent  and  public  spirited  mariner.  The  manner  in  which  shipmasters  and 
awners  finally  receivedthis  proposition  has  been  highly  gratifying;  and,  on  accouht  of  the  co-operation  which 
I  have  received  atthe  handsof  thisclass  of  my  fellow  citizens,  the  undertaking,  though  but  justbegun,  has, 
nevertheless,  been  crowned  with  results  which  I  dared  not  anticipate. 

These  results  have  been  beneficial  to  commerce  and  navigation  in  a  high  degree.  Wherever  the  Charts 
have  been  extended,  there  has  been  a  great  gain  of  knowledge  as  to  winds,  &c.,  consequently  a  shortening  of 
voyages  and  a  saving  of  time,  by  rendering  passages  to  and  fro  less  uncertain. 
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Buring  the  course  of  these  investigations,  facts,  iti  many  instances,  have  been  elicited  to  confirm  what 
philosophers  already  knew,  and  had  proclaimed  touching  the  winds  and  currents  of  the  sea.  In  other 
instances,  facts  and  circumstances  have  been  revealed,  which  may  be  regarded  as  new,  and  in  some  cases  as 
amounting  to  valuable  if  not  important  discoveries. 

As  all  the  results  derived  from  these  Charts,  whetherin  confirmation  of  what  was  already  suspected,  orin 
evidence  of  increasing  knowledge  as  to  the  laws  of  nature,  have  been  obtained  by  a  new  and  independent 
system  of  research,  they,  or  the  most  striking  of  them,  deserve  to  be  enumerated,  in  order  that  the  importance 
of  the  undertaking  may  be  better  appreciated  by  those  upon  whom  I  have  called  for  help  and  co-operation. 

These  are  some  of  them  : 

Ist.  The  discovery  of  a  new  and  better  route  hence  to  the  equator. 

2d.  A  system  of  southwardly  monsoons  in  the  equatorial  regions  of  the  Atlantic  ocean. 

3d.  Ditto  off  the  west  coast  of  America  in  the  Pacific. 

4th.  The  vibratory  motion  of  the  trade  wind  zones,  with  the.ir  belts  of  calms. 

5th.  The  limits  of  these  have  been  determined,  and  the  parallels  between  which  those  limits  are  to  be 
found  for  any  month,  pointed  out  to  the  mariner. 

6th.  Thefact  has  also  been  made  clear,  and  brought  within  the  compass  of  denH)nstration,  that  the  S.  £. 
trade  winds  are  stronger  than  the  N.  E. ;  that  they  cover  a  broader  belt  on  the  ocean,  and  keep  in  motion 
a  greater  volume  of  atmosphere ;  that  at  a  mean  in  the  Atlantic,  the  breadth  of  the  band  of  trade  winds  is 
about  22^  for  the  N.  E. ;  and  29°  for  the  S.  E. 

7th.  That  in  the  general  system  of  atmospherical  circulation,  the  prevailing  winds  bf  the  southem  are 
stronger  than  the  prevailing  winds  of  the  northem  hemisphere. 

8th.  That  the  mean  temperature  of  the  northern  is  higher  than  that  of  the  southern  hemisphere. 

9th.  That  the  greatest  density  or  specific  gravity  of  the  surface  waters  of  the  Atlantic  ocean,  is  near  the 
parallels  of  IT  North  and  of  15°  South. 

lOth.  The  causes  of  the  rainy  and  dry  seasohs,  and  the  means  of  telling  wherever  on  tbe  Earth^s  surfece, 
the  seasons  are  so  divided  by  nature. 

llth.  The  parts  of  the  ocean  in  which  sperm  and  right  whales  most  resort  have  been  discovered  and 
pointed  out. 

12th.  The  interesting  fact  in  the  natural  history  of  this  animal  has  been  brought  to  light,  viz  :  that  the 
species  known  to  fishermen  as  the  right  whale  cannot  cross  the  torrid  zone. 

13th.  And  that  there  is  a  species  of  whale  peculiar  to  the  Arctic  ocean ;  and  probably  another  to  the 
coast  of  Califomia. 

14th.  That  in  certain  parts  of  the  Indian  ocean,  the  waters  are  warmer  than  in  any  other  sea. 

15th.  That  there  is  a  cold  current  along  the  coast  of  China. 

16th.  And  that  there  are  many  highly  interestmg  and  beautiful  anomalies  touching  the  Gulf  Stream,  the 
cold  and  warm  currents  of  the  sea,  and  the  distribution  of  heat  over  the  surface  of  the  land  and  water,  for  an 
account  of  which,  I  refer  to  the  Charts  themselves. 
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I  have  intimation  of  other  results :  that  if  this  system  of  interrogating  nature  toi^ching  the  laws  by  which 
the  circulation  of  the  air  and  water  is  regulated,  be  patiently  pursued,  many  instructive  replies,  and  much  in- 
formalion  that  is  truly  valuable  will  be  elicited. 

And  in  order  to  encourage  the  large  corps  of  mariners  who  are  co-operating  in  this  work,  I  may  be 
excused  for  enumerating  some  of  the  most  striking  of  the  probable  results,  which  these  investigations  encourage 
us  to  anticipate,  or  induce  us  to  inquire  for. 

Ist.  These  investigations  will  probably  show  that  the  mean  temperature  of  the  ocean  for  any  parallel  is 
higher  than  that  of  the  air  for  the  same  parallel  at  sea,  even  though  a  cold  current  be  present. 

2d.  They  afford  room  to  suppose,  and  themselves  suggest  the  supposition,  that  the  air  which  the  S.  E. 
trade  winds  discharge  into  the  belt  of  equatorial  calms,  after  ascending  there,  flows  for  the  most  part  overinto 
the  northern  hemisphere ;  while  that  which  the  N.  E.  trades  discharge  into  the  same  belt,  passes  in  like  manner 
over  into  the  southern  hemisphere. 

3d.  That  the  calras  of  Cancer  and  of  Capricorn  are  caused  by  the  meeting  of  two  iipper  currents ;  the  one 
from  the  Pole  being  dry,  the  other  from  the  Equator  being  charged  with  vapor» 

4th.  That  there  is  a  region  of  calms  near  the  poles  in  which  the  barometer  on  alevel  with  the  sea,  probably 
stands  lower  than  it  does  generaUy  on  the  sea  level  of  the  earth  ;  ^nd  the  inquiry  is  suggested  whether  the 
magnetic  pole  be  not  within  this  region. 

5th.  That  the  trade  wind  regions  are  the  evaporating  regions ;  and  that  we  ought  to  inquire  whether  the 
electricity  displayed  in  our  thunder  storms  does  not  come  from  the  trade  wind  regions  and  go  ap  into  thc 
clouds  with  the  vapor  from  the  sea. 

6th.  That  the  waters  of  the  Mississippi  River  and  the  great  American  Lakes  are  rained  from  clouds,  the 
vapor  for  which  was  taken  up  from  the  South  Pacific  Ocean,  while  the  waters  of  the  Amazon  and  Oronoco 
are  evaporated  exclusively  from  the  Atlantic. 

7th.  That  the  spritigs  in  the  ocean  which  supply  the  sources  of  all  the  great  rlvers  of  the  northern  hemisphere 
are,  for  the  most  part,  to  be  found  where  the  S.  E.  trade  winds  blow,  in  the  Atlantic,  Pacific  and  Indian  oceans. 

8th.  That  magnetism  is  probablyan  agent  in  giving  direction  to  the  circulation  of  the  atmosphere  ;  and  the 
question  is  raised,  if  itbe  not  concerned  in  the  currents  of  the  ocean  also. 

9th.  That  the  "  red  fogs"  of  the  Cape  Verde  Islands,  and  the  so-called  "  African  dust"  of  the  North 
Atlantic,  is  dust  from  the  basin  of  the  Amazon  and  Oronoco,  taken  up  by  the  winds  in  the  dry  seasons,  and 
transported  in  the  upper  current  from  the  equator  towards  the  pole,  that  is  counter  to  the  N.  E.  trade  winds* 
This  "  dust"  is  known  to  consist,  for  the  most  part,  of  infusoria,  from  the  river  basins  of  South  America,  and  the 
microscopic  examinations  of  Prof.  Ehrenberg  go  far  to  prove  that  such  is  the  origin  of  the  '*  red  fogsand  seadust." 

lOth.  That  the  basin  which  holds  the  Gulf  of  Mexico,  is  a  little  over  a  mile  deep,  on  the  average*  that 


•See  the  deep  soundings  of  the  U.  S.  Ship  "  Albany,"  Commander  Platt,  and  sounding  journal  of  Lt.  Wm.  Rogers  Taylor,  U.  S.  N. 
in  another  part  of  ihis  work. 
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the  Canribbean  sea  in  the  deepest  parts  is  nearly  three  miles,  if  no  more ;  that  the  North  Atlantic  is  more  than  6 
miles  ;  the  South  at  least  three  ;  and  the  Gulf  stream  in  the  Florida  Pass,  500  fathoms  deep. 

llth.  Agencieshave  been  revealed  which  suggest  the  conjecture  that  at  the  head  of  the  Red  sea  near  the 
isthmus  ofSuez,  the  waters  are  lower,  saltier  and  heavier,  than  they  are  nearits  mouth.  That  at  its  headtliere 
is  a  winter  and  a  summer  level,  and  that  there  is  a  strong  under  current  from  it  into  the  Indian  ocean. 

12th.  That  the  same  whale  is  found  in  Behring's  Straits,  and  Baffin^s  Bay,  and  the  fact  is  proved  that  this 
fish  cannot  get  from  the  one  place  to  the  other  except  through  the  Arctic  Ocean. 

I  do  not  wish  to  be  understood  as  claiming  this  catalogue  of  phenomena  as  actual  results  already  derived 
from  the  investigations  of  Log  Books ;  nor  do  I  intend  by  this  enumeration  of  them  to  commit  myself  with  re- 
gard  to  them  further  than  I  have  done  in  the  body  of  this  work.  Whether  they  be  regarded  as  questions  for 
further  research,  as  probabilities,  as  actual  discoveries,  or  as  confirmations  of  known  truths,  Ihave  enumerated 
them  for  the  purpose  of  showing  those  who  are  laboring  in  connection  with  this  work,  that  the  field  isbothrich 
and  wide  ;  that  good  use  is  made  of  the  materials  which  are  furnished ;  that  the  plan  of  treating  these  materials 
is  a  good  one,  because,  resting  on  an  independent  and  separate  system  of  observations,  the  manner  of  discussion 
is  such  as  to  confirm  almost  all  that  was  known  before  with  regard  to  the  winds  and  currents  of  the  sea,  and 
I  haTC  enumerated  them  for  the  purpose  also  of  showing  that  though  much  that  is  valuable  and  important  has 
been  done,  much  that  is  inviting  remains  yet  to  be  done. 

Neither  do  I  mean  to  embarrass  this  beautiful  system  of  investigations  by  implying  that  all  these  indica- 
tions  are  to  be  established,  and  all  these  questions  to  be  answered  in  the  affirmative.  But  inasmuch  as  they  are 
indications  and  questions  which  mark  the  progress  of  the  Charts,  and  which  the  Charts  themselves  have  re- 
vealed  or  suggested,  I  expect  the  Charts  will  throw  more  light  upon  most  of  them,  and  enable  us  to  give  some 
conclusive  answer,  pro  or  con,  with  regard  to  them. 

In  a  system  of  research  such  as  this  is,  questions  will  arise,  and  there  are  many  such  which  are  continu- 
ally  pressing  themselves  upon  the  philosopher,  to  which  a  satisfactory  answer,  whether  in  the  negative  or  the 
affirmative  is  equally  desirable,  and  will  be  equally  conducive  to  the  great  end  in  view,  viz :  progress  in  the 
coUection  of  physical  facts  and  advancement  in  studying  thelaws  of  nature.  Such  is  the  character  of  many  of 
the  questions  which  these  Charts  move  us  to  propound. 

For  the  materials  from  which  these  results  have  been  obtained,  or  are  promised,  I  am  mainly  indebted 
to  the  voluntary  co-operation  of  American  shipmasters  and  owners;  for  the  results  themselves,  I  am  in- 
debted,  first  to  the  countenance  which  the  Navy  Department  and  the  Chief  of  the  Bureau  of  Ordnance  and 
Hydrography  have  extended  to  the  work ;  and  next  to  the  fidelity  and  zeal  with  which  those  of  my  brother 
officers  of  the  Navy,  who,  from  time  to  time,  have  been  engaged  with  me  upon  it,  have  carried  out  my  views 
with  regardto  the  manner  of  conducting  it. 

Ever  since  Log  books  have  been  kept  at  sea,  and  preserved  in  old  sea  chests  and  garrets  on  shore,  the 
materials  for  such^  system  of  investigations  as  this  is,  have  existed.  But  the  labor  of  coUecting  from  such 
records,  the  remarks  on  the  wind  and  weather,  and  of  collecting  the  experience  of  each  one  in  relation  thereto, 
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of  classifying  it,  and  arranging  it  side  by  side  with  the  experience  of  all  the  rest,  and  of  presenting  the  com- 
bined  results  in  such  a  manner  as  to  be  obvious  at  a  glance  and  available  to  all,  appeared  a  Herculean  task, 
which  no  one  before  had  offered  to  undertake.  Therefore  since  these  charts  are  but  a  corapilation  of  what  has 
fallen  under  the  observation  of  others,  and  therefore  of  what  was  already  known  to  some  person  or  another,  it, 
in  one  sense,  may  be  said  that  they  have  discovered  nothing.  Be  that  as  it  may,  it  is  certain  that  they  have 
brought  to  light  before  the  public  and  made  available  to  navigators  generally,  facts,  circumstances,  and  con- 
ditions  which  before  were  known  only  to  a  few. 

In  1842,  the  first  official  move  was  made  with  regard  to  the  subject.  In  that  year,  I  called  it  to  the  notice 
of  the  late  Commodore  Wm.  M.  Crane,  the  Chief  of  the  Bureau  of  Ordnance  and  Hydrography,  himself  an 
officer  of  the  most  exalted  worth.  '  He  at  once  appreciated  the  importance  of  the  undertaking,  and  entered,  as 
he  always  did  with  regard  to  everything  that  was  useful  in  his  profession,  or  beneficial  to  the  great  interests 
of  navigation,  most  heaitily  into  the  spirit  of  it. 

The  following  circular  letter  was  accordingly  issued  by  him : 


BuREAu  OF  Ordnance  and  Hydrography, 

Washington  CUyj  16th  Decembery  1842. 

SiR  : — This  Bureau  is  making  airangcments  for  collecting,  with  the  view  of  rendering  accessible  to  navi- 
gators,  all  that  valuable  information  relating  to  the  navigation  of  distant  seas,  which  is  coUected  by  our  enter- 
prising  commanders  of  merchant  vessels  in  their  various  pursuits ;  and  much  of  it  hitherto,  for  the  want  of 
some  regular  channel  of  communication,  has  been  lost  to  the  public  at  large. 

To  enable  it  to  bring  this  undertaking  to  a  useful  issue,  this  Bureau  relies  much  on  the  public  spirit  and 
intelligence  of  American  owners  and  masters  of  ships.  It  takes  this  opportunityofinvitingtheir  co-operation, 
and  of  requesting  the  favor  of  you  to  communicate  any  information  of  a  general  character,  that  you  may  now 
or  at  any  time  possess,  relating  to  the  following  subjects. 

1.  Discoveries  of  islands,  rocks,  shoals,  and  dangers,  or  obstructions  of  any  kind  to  navigation. 

2.  Shifting  bars  and  shoals,  errors  of  charts,  wrong  or  corrected  latitude  and  longitude. 

3.  Direction,  rise  and  fall  of  tides,  time  of  high  and  low  waters  onfull  andchange  daysat  ports  but  little 
known.     Any  tidal  phenomena,  such  as  extiaordinary  rises,  one  ebb  and  flow  in  24  hours,  etc. 

4.  Discoveries  of  new  anchorages  or  harbors,  with  sailing  directions,  together  with  information  as  to 
wood,  water,  and  every  thing  of  interest  to  the  navigator. 

5.  Force  and  set  of  currents. 

6.  Variation  of  the  corapass. 

7.  Latitude  and  longitude  of  icebergs  when  out  of  their  usual  track. 

8.  Tracks  of  remarkable  short  passages. 
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•    d.  Limits  of  the  trade  winds  at  particular  seasons  of  the  yean 
10.  Any  information  relating  to  commerce  and  navigation. 

Respectfully,  your  obedient  scrvant, 

W.  M.  CRANE. 


From  some  cause  or  other  this  call  fbr  infbrmation  passed  by  unheeded.     The  only  response  to  it  was 
made  nine  years  aflerwards  by  Captain  Potter.     I  quote  it  as  a  part  of  the  history  connected  with  the  Wind 
and  Current  Charts.     It  is  as  follows : 
WiLLiAM  M.  Crane,  Esq. 

Sir: — According  to  your  request  I  note  the  following  particulars.  On  my  passage  to  Japan  sea  in 
March  of  1848,  passed  over  the  position  of  Bishop's  Rock  of  Hone^s  Cliart ;  20°  Iff  North,  136°  60'  East. 
Does  not  exist.  Saw  Douglass  Reef,  which  is  dangerous ;  Lat.  20°  25^  North ;  Long.  136°  2S/  East.  Saw 
Loo  Choo  Islands,  passed  to  westward  of  them ;  which  is  a  good  route  for  Straits  of  Corea.  April  17th, 
passed  Tsusima  Island  in  Straits  of  Corea,  leaving  it  on  the  starboard  hand,  which  is  the  best  passage  in  to 
the  sea  of  Japan  ;  the  Straits  of  Matsmai  being  dangerous  and  difficult  on  accountof  strong  currents;  several 
ships  having  lost  cables  and  anchors  in  this  passage.  Cruised  in  this  sea  until  the  4th  of  August,  when  I 
went  through  Perouse  Straits. 

Winds  in  Japan  sea  variable,  but  mostly  from  S.  to  S.  W.  Ships  bound  througfa  Perouse  Straits  must 
give  the  Island  of  Kefunkerz  or  Tee  Shee,  a  good  berth,  as  there  is  a  reef  offthe  N.  W.  end  of  the  island  not 
on  the  chart — distance  5  to  10  miles— on  which  the  ship  David  Poddoik  was  totally  lost  in  July,  1848% 

September  lOth, — ran  through  Boussole  Strait.  Found  the  Island  of  Marekan  laid  down  30  miles  to 
westward  of  its  true  position ;  have  been  informed  that  the  most  of  the  Kurile  Islands  are  laid  down  wrong. 

This  information  is  generally  known  to  the  whaling  fleet,  but  perhaps  may  not  be  known  to  your  departmentv 

RespectfuUy,  your  obedient  servant, 

OLIVER  POTTER, 
At  sea,  ^pril  30thj  186L  Ship  Mtchamc^  Jfewportj  R,  L 


This  attempt  to  coUect  materials  fbr  a  set  of  charts  having  failed,  I  next  went  to  the  old  Log  books  of  the 
Navy,  and  obtained  authority  to  construct  from  the  materials  afibrded  by  them,  a  set  of  ^^Wind  and  Current 
Charts.'* 

Upon  examination  it  was  found  that  many  of  the  scold  Logs  were  wanting,  and  the  number  on  hand  not  large. 
But  though  slender  the  data  and  meagre  the  materials,  it  was  determined  that  a  beginning  should  be  made.  It 
was  made,  but  the  requisite  data  and  means  were  wanting.     It  proved  an  uphill  business,  and  so  we  balked. 

I  then  brought  the  subject  to  the  notice  of  the  men  of  science  of  the  country,  with  the  view  of  procuring 
their  countenance  to  the  work ;  and,  in  papers  read  on  the  currents  of  the  sea  before  the  National  Institute,  and 

the  Association  of  American  Greologist  and  Naturalists,  nowtheAmerican  Association,  I  explained  the  meagre 
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state  ofour  informiation  with  regard  to  the  currents  of  the  sea,  urged  the  value  of  what  was  locked  up  in  the  old  sga 
chests  of  mariners,  and  pressed  the  importance  to  science,  commerce,  and  navigation,  of  the  information  which 
navigators  might  give  were  they  enlisted  ina  eommon  plan  of  observation  conceming  the  phenomena  of  the  ocean. 

These  institations  expressed  an  interest  in  the  matter,  and  resolved  to  second  my  efforts  by  appointing  a 
committee  to  press  the  subject  upon  the  attention  of  the  Government.  The  Hon.  Jno-  Y.  Mason,  thcn  Secre- 
tary  of  the  Navy,  heartily  seconded  the  plan,  and  did  as  his  successors  have  done,  much  towards  its  advance- 
ment  and  progress^ 

In  the  mean  time  I  obtained  the  assistance  of  Lieut.  Wm.  B.  Whiting,  United  States  Navy,  a  most 
accomplished  draftsman  and  hydrographer.  *  He  was  ordered  to  report  for  duty  at  this  office  in  1845. 

The  labor  was  commenced  anew  ;  more  Log-bookshad  been  procured  from  ourmen-of-war.  It  was  now 
seen  that  we  should  obtain  more  and  better  materials  tban  we  bad  before :  all  the  former  work  was  therefore 
rubbed  out,  aftd  we  began  anew. 

But  our  men-of-war  seldom  went  to  Engbnd  or  the  north  of  Europe,  therefore  nothing  was  to  be  done 
in  that  qoarter.     Thc  direction  in  which  they  most  cruised  was  South  of  the  parallel  of  40*^  North* 

The  beginntng  of  1848,  fbund  three  sheets — ^those  which  correspond  to  Nos.  1,  2,  and  3  of  the  presenrt 
Track  Charts,  series  A,  North  Atlantic — engraved  and  published. 

They  contained  only  the  tracks  of  men-of-war,  but  thoughthere  werefew  of  these,  I  was  satisfied  that  the 
worky  80  far,  enabled  me  to  point  out  a  shorter  and  a  quicker,  and  a  better  route  to  Bio  than  the  one  usually 
pursued.  This  was  a  discovery,  as  far  as  the  great  body  of  navigators  was  concerned  ;  and  as  such  I  announced 
it.  The  barque  W.  H.  D.  C.  Wright,  Jackson,  of  Baltimore,  was  the  first  to  try  this  new  route.  She  crossed 
the  Line  in  Longitude  31^  West,  tbe  24th  day  out,  (it  has  since  been  done  in  18  days,  the  usual  time  before  • 
was  41  days,)  aad  made  the  trip  to  Rio  and  back,  in  75  days.  A  remarkable  quick  voyage  it  was,  and  a 
eotnplete  demonstration  of  the  problem  that  I  had  so  long  endeavored  to  prove. 

Navigators  now  appeared  for  the  first  time  to  comprehend  clearly  what  it  was  I  wanted  them  to  do ; 
they  appreciated  the  importance  of  the  undertaking,  and  came  forward  readily  with  ofTers  of  hearty,  zealous 
and  gratuitous  co-operation. 

In  a  short  time  a  large  fieet,  without  the  promise  or  hope  of  reward,  was  found  zealously  co-operating 
"Vfitfa  me,  each  one  engaged  in  coUecting,  according  to  the  same  plan,  materials  for  the  work ;  more  than  a 
thousand  navigators  are  now  busied  aight  and  day  in  all  parts  of  the  world,  in  making  observations  and  gratui- 
tously  coUecting  materials  of  great  value  to  science,  commerce  and  navigation ;  never  before  has  there  been 
such  a  corps  of  observers  scattered  over  the  world,  yetlaboring  together  and  acting  in  concert,  with  regard  to 
any  system  or  subject  of  phUosophical  research. 

This  fact  speaks  volumes  in  favor  of  the  inteUigence  and  public  spirit  of  American  navigators,  and  as  a 
sailor  I  mention  it  with  proud  satisfaction. 

Being  now  fairly  under  way  with  new  and  more  abundant  materials,  and  having  the  assistance  of  such  a 
kurge,  aUe,  aind  zealous  corps  of  observers  in  coUecting  more,  it  was  again  found  necessary  to  rub  out  and 
begin  afresh  with  the  charts. 
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The  thircl  trial  was  morc  successful.     It  has  placed  us  where  we  are. 

As,  therefore,  these  charts,  so  far,  are  the  results  of  the  joint  labors  of  American  navy  officers  and  ship- 
masters,  and  as  each  one  who  has  contributed  to  them,  may  be  supposed  to  feel  more  or  Icss  interest  in  the 
progress  of  the  work,  as  well  as  in  the  results  obtained,  it  is  proper  that  for  thfe  satisfaction  of  those  concerned, 
if  for  no  other  purpose,  I  should  give  an  account  somewhat  in  detail  of  the  raanner  in  which  the  work  has  been 
conducted,  and  of  the  results,  step  by  step,  as  they  have  been  obtained  and  announced  to  the  public. 

The  manner  in  which  the  investigations  for  each  set  of  charts  have  been  conducted,  is  fuUy  explained  in 
another  part  of  this  paper^  and  this  wili  be  readily  understood  by  a  reference  to  the  plates  and  diagrams  which 
accompany  this  volume. 

The  results  so  far  as  they  have  appeared  satisfactory  and  conclusive  to  my  own  raind,  have  for  themost 
part  already  been  made  public  ;  sometimes  as  official  reports  ;  soraetimes  in  the  shape  of  letters ;  sometimes 
in  public  lectures,  or  in  scientific  papers ;  and  sometimes  directly  to  mariners,  as  a  notice  in  the  newspapers. 

I  shall  therefore  recapitulate,  as  I  go  along,  the  substance  of  these  announcements,  occasionally  presenting 
tfae  results  first  announced,  not  as  they  have  since  been  modified,  but  as  they  appeared  at  the  time ;  so  that  those 
who  have  helped  to  raise  the  structure  to  its  present  proportions,  may  have  an  opportunity  of  contemplating  the 
scaffolding  also.  They  will  thus  be  enabled  to  retrace  the  work,  and  to  foUow  it  in  its  progress,  step  by  step, 
realizing  as  they  advance  how  it  is,  that  our  views  enlarge,  and  the  horizon  expands  as  we  ascend  firom  one  fact 
to  another,  and  rise  higher  and  higher  as  fact  is  traced  to  efiect,  and  efiect  back  to  cause. 

The  first  log  books  that  were  used  in  the  constniction  of  these  Charts,  not  being  kept  with  the  view  of 
ever  being  so  used,  gave  the  winds  generaUy,  and  especially  when  saUing  free,  as  from  the  qwidrant  instead  of 
trom  the  point  of  the  compass. 

Thus  vessels  on  the  homeward  track  from  Rio,  after  meeting  the  N.  E.  trades, .  generally  recorded  the 
winds  as  ^*  Northward  and  Eastward.'^  This  induced  me  to  suppose  that  the  winds  were  from  the  N.  E.  point 
of  the  compass,  instead  of  the  N.  E.  quadrant,  and  to  infer,  after  the  brushes  by  which  the  course  and  direction 
are  represented  on  the  ^^  Track"  Charts  were  drawn,  that  these  winds  were  for  the  most  part  fair  winds  for 
going  to  the  Equator  also. 

So  understanding  the  entries  in  the  Log,  I  saw  that  it  was  practicable  for  a  vessel  under  canvass  to  saU 
on  a  great  circle  from  New  York  to  Cape  St.  Roque  in  Brazil ;  I  therefore  recommended  a  more  direct  route 
than  had  hitherto  been  pursued,  and  it  is  this  route,  which,  with  the  additional  information  and  the  modifications 
and  exceptions  which  subsequent  researches  have  enabled  us  to  make  with  regard  to  it,  has  proved  so  short 
and  successfui. 

Seeing  this  defect  in  the  old  Log  books,  a  form  was  prepared  expressly  for  those  navigators  who  were 
yolunteering  to  co-operate  with  me.  In  this  form  tiiey  are  requested  particularly,  always  to  note  the  point  of 
the  compass  from  which  the  wind  comes ;  and  when  it  is  variable,  to  note  and  enter,  at  the  time,  the  point  of 
the  compass  from  which  it  may  have  most  prevaUed,  during  each  of  the  "  three  parts*'  into  which  mariners  are 
accusionied  to  divide  the  24  hours.     When  a  navigaiorJhiU  to  do  thisy  he  retums  tomea  useless  Log. 
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Injluence  of  the  Ghdf  Stream  on  the  Tra4e  of  Charleston.* 

Before  the  Gulf  Stream  was  known  to  practical  navigators,  the  course  of  trade  between  England  and 
America  was  such  as  to  make  Charleston  the  half-way  house  between  the  mother  country  and  the  New  England 
States,  including  Pennsylvania  and  New  York  among  the  latter. 

At  that  time,  the  usual  route  of  vessels  bound  to  America,  was  to  run  down  on  the  other  side  of  the 
Atlantic  lowards  the  Cape  de  Verdes,  and  until  they  got  the  N.  E.  trades,  and  with  them  steer  for  America. 
This  was  the  route  taken  by  Columbus ;  this  route  brought  them  upon  the  coast  of  the  Southern  States,  where 
their  first  landfall  was  generally  made.  Then  steering  to  the  northward,  they  drifted  along  with  the  Gulf 
Stream  until  they  made  the  Capes  of  the  Delaware,  or  other  headlands  to  the  North. 

If  now,  as  it  often  happened  in  the  winter  season,  they  were  driven  off  the  coast  by  snow  storms  and 
westerly  gales — instead  of  running  offinto  the  Gulf  Stream,  as  vessels  nowdo,  to  thawthemselves,  they  stood 
back  to  Charleston,  or  the  West  Indies,  where  they  would  spend  the  winter,  and  wait  until  the  spring  before 
making  another  attempt  to  enter  the  northern  ports. 

It  should  be  borne  in  mind  that  vessels  then  were  not  the  sea  boats  or  the  sailers  they  now  are.  I  have 
in  my  coUection,  the  Log-book  of  a  West  India  trader  in  1740.  Her  average  rate  of  sailing  per  log,  was 
about  two  miles  the  hour.     This  Log  was  copied  in  the  3d  edition  of  this  work.     It  is  instructive. 

At  that  time,  theinstruments  of  navigation  were  rude,  chronometers  were  unknown,  and  lunars  were  imprac- 
ticable,andit  wasno  uncommon  thingfor  vessels  in  thosedays,  when  crossing  the  Atlantic,  to  beoutoftheirreckon- 
ing  5°,  6°,  and  even  10°.  And  when  it  was  announced  that  a  vessel  might  know  by  consulting  the  water 
thermometer,  when  she  crossed  the  eastern  edge  of  the  Gulf  Stream,  and  again  when  she  crossed  the  western 
edge,  navigators  likened  the  discovery  to  the  drawing  of  blue  and  red  streaks  in  the  water,  by  which,  when 
the  mariner  crossed  them  he  might  know  his  longitude. 

The  merchants  of  Providence,  R.  L,  Dr.  Franklin  being  in  London,  sent  apetition  to  the  Lords  of  the 
Treasury,  asking  that  the  Falmouth  packets  might  run  to  Providence  instead  of  to  Boston ;  they  maintained 
that  though  Boston  and  Falmouth  were  between  Providence  and  London,  yet  that  practically  the  two  former 
were  further  apart,  than  the  two  latter,  for  it  was  shown  in  the  memorial,  that  the  average  ^assage  of  the  Lon- 
don  traders  to  Providence,  wasfourteen  days  lessthan  the  averageby  thepacketlinefromFalmouth  toBoston. 

Dr.  Franklin,  on  being  questioned  as  to  this  fact,  consulted  Captain  Folger,  an  old  New  England  Cap- 
tain,  who  had  been  a  whaler,  and  who  informed  the  Doctor  that  the  London  traders  to  Providence  were  com- 
manded  for  the  most  part  by  New  England  fishermen,  who  knew  how  to  avoid  the  Gulf  Stream,  while  the 
Falmouth  packets  were  commanded  by  Englishmen  who  knew  nothingabout  it. 

These  two  drew  a  chart,  which  was  pubiished  at  the  Tower,  and  the  limits  of  the  Gulf  Stream,  as  laid  down 
there  by  that  Yankee  whaler,  have  been  preserved  upon  our  charts  till  within  a  few  years. 


*See  proceedings  of  the  American  AsBociation,  at  Charleston,  in  1850^for  a  paper  **  On  the  influence  arising:  from  the  discovery  of 
the  Gulf  Stream  on  the  commerce  of  Charleston." 
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It  is  yet  within  the  recoIlecti6n  of  mosl  navigators,  how  the  traders  Crona  the  New  England  States  to  the 
West  Indies  used  to  find  their  way  out,  "  by  running  down  the  latitude"  as  it  was  called  ;  the  practice  was 
to  steer  South  until  the  latitude  of  their  port  was  reached,  and  then  to  steer  due  West  until  they  made  the 
land.     Their  track  was,  therefore,  on  the  two  legs,  instead  of  along  the  hypothenuse  of  a  triangle. 

The  cause  of  this  practice  was  in  the  practical  diflSculty  of  finding  longitude  at  sea  ;  for  the  general  use  of 
cbronometers  on  board  ships  is  an  innovation  which  the  masters  of  that  kind  of  craft  had  not  learned,  20  years 
ago,  to  tolerate. 

Well  might  thermometrical  navigators,  therefore,  when  the  chart  appeared  from  the  Tower,  giving  the 
longitude  of  the  inner  and  outer  edge  of  the  Gulf  Stream,  liken  those  twolines  to  blue  and  red  streaks  painted 
OD  the  ocean  to  show  mariners  their  longitude. 

At  the  time  that  Dr.  Franklin  made  it  known  how  navigators,  simply  by  dipping  a  thermometer  in  the 
water,  might  know  when  they  entered,  and  when  they  cleared  the  Gulf  Stream,  Charleston  had  more  com- 
merce  than  Ne  w  York,  and  all  ihe  New  England  States  put  together. 

This  discovery*  changed  the  route  across  the  Atlantic,  shortened  the  passage  from  sixty  to  thirty  days 
coming  this  way,  and,  consequently,  changed  the  course  of  trade  also. 

Instead  of  calling  by  Charleston  as  they  came  from  England^  vessels,after  this,  went  direct  to  the  port  of 
their  destination  ;  instead  of  running  down  to  Charleston  to  avoid  a  New  England  snow  storm,  they  stood  off 
for  a  few  hours,  until  they  reached  the  tepid  waters  of  the  Gulf  Stream,  in  the  genial  warmth  of  which  the 
crew  recovered  their  frosted  energies,  and  as  soon  as  the  gale  abated,  they  were  ready  for  another  attempt  to 
make  their  haven. 

In  this  way  stations  were  shifted  ;  the  northem  ports  became  the  half-way  house,  and  Charleston  an  out- 
side  station. 

This  revolution  in  the  course  of  trade  commenced  about  1795.  It  worked  slowly  at  first,  but  in  1816-17, 
it  received  a  fresh  impulse  from  Jeremiah  Thompson,  Isaac  Wright,  andothers,  who  conceived  theideaof 
establishing  a  line  of  packets  between  New  York  and  Liverpool.  This  was  at  a  period  when  the  scales  of 
commercial  ascendancy  wcre  vibratingbetween  New  York,  Boston,  Philadelphia,  and  other  places.  The  packet 
ships  of  the  staid  New  York  Quaker  tumed  the  balance.  -  Though  only  of  300  or  400  tons  burden,  and  sailing  but 
once  a  month,  they  had  their  regular  day  of  departure,  and  the  merchants  of  Charleston,  Philadelphia,  etc, 
found  it  convenient  to  avail  themselves  of  this  regular  and  stated  channel,  for  communicating  with  their  agents 
in  England,  ordering  goods,  etc.  Those  packets  went  on  increasing  in  numbers  and  size  until  now^  at  the 
present  day,  we  have  them  measuring  2000  tons,  sailingevery  day,  and  running  between  New  York  and  every 
fifth-rate  sea-port  town  in  the  United  States,  and  to  many  foreign  ports. 

Thus  an  impulse  was  given  to  the  prosperity  of  New  York ;  one  enterprise  begat  another,  until  that  city 


^Though  it  was  Dr.  Franklin  and  Captain  Folger,  who  first  tumed  the  Gulf  Stream  to  nautical  account,  the  discovery  that  there 
waa  a  Gulf  Stream  cannot  be  said  to  belong  to  either  of  them,  for  ila  existence  waa  known  to  Anghiera,  and  to  Sir  Humphrey  Gilbert, 
in  the  aixteMLh  centurj. 
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became  the  great  commercial  emporium  and  centre  of  exchange  of  the  new  world.     All  these  results  are 
iraceable  to  the  use  of  the  water  thermometer  at  sea. 

Other  causes,  doubtless,  have  operated  totakeaway  from  Charleston  her  relative  commercial  importance — 
but  the  primary  cause  was  that  discovery  which  removed  Charleston  from  the  way-side  of  commerce  with 
Europe,  and  which  placed  her  on  the  outskirts  of  the  great  commercial  thorcughfares,  and  away  from  the 
commanding  positton  which  she  had  before  occupied. 

In  consequence  of  the  improvements  since  made  in  navigation,  ship  building,  etc,  a  ship  can  now  go 
from  New  York  to  Engiand,  and  back,  in  less  time,  than,  when  Charleston  was  the  half-way  house,  she  could 
get  to  Charleston  from  London. 

I  therefore  submit,  whether  this  fact  be  not  sufficient  to  turn  the  scales  of  commerce,  and  I  claim  the 
result  as  one  that  is  due  to  the  influence  of  the  GuIfStream  upon  the  course  of  trade,  and  theuse  of  the  water- 
thermometer  by  mariners  is  the  key  to  it  all. 

I  have  now  in  the  process  of  construction  at  the  National  Observatory,  a  series  of  charts  relating  to 
the  thermal  state  of  the  ocean,  that  when  completed,  will  give  us  more  information  with  regard  to  the 
temperature  of  that  sea,  than  we  now  possess  with  regard  to  the  temperature  of  any  district  on  shore  for  one 
tenth-part  of  the  extent. 

I  have  quoted  in  the  third  edition  of  this  work,  but  think  it  unnecessary  to  repeat  it  here,  "  thefirst  Log' 
book  ofthe  *  Celiay^  on  the  voyagefrom  Jamaica  to  Bristoly  in  Great  Britain^  1748."  From  it  the  mariner, 
the  merchant,  and  the  statesman,  the  political  economist  and  the  philosopher,  may  all  draw  instruction. 

If  this  Log-book  be  a  fair  sample  of  the  Log-books  of  that  day,  and  there  is  no  reason  to  suppose  it  other* 
wise,  the  wonder  is,  not  that  the  philosopher  in  arranging  the  difierent  avocations  of  mankind,  should  have 
been  doubtful  whether  to  class  the  mariner  at  sea  with  the  living  or  the  dead ;  but  that  men  should  have  been 
found  rash  enough  to  become  mariners  at  all,  or  merchants  bold  enough  to  make  ventures  abroad. 

This  voyage  was  performed  without  any  other  means  of  finding  the  way  across  the  Atlantic,  than  such  as 
are  aflbrded  by  the  Log  and  Line. 

It  was  performed  under  circumstances  which  forcibly  remind  one  of  the  buccaneers,  the  sea  robbers,  the 
obstrnctions  to  commeice,  and  dangers  to  navigation,  with  which  the  ocean  swarmed  in  those  days.  Ships 
had  then  to  sail  in  company,  and  beg  convoy  for  protection.  The  speed  of  the  fastest  in  the  fleet  was  regula- 
ted  by  the  dullest  sailer  of  them  all ;  and  under  such  a  state  of  things,  naval  architecture  must  needs  be  in  a 
rude  state.  The  enterprising  merchant  had  no  inducement  to  incur  the  expense  of  building  a  fast  sailing  ^ip, 
because  her  speed  would  be  practically  regulated  by  the  snaiPs  pace  of  the  dullest  ship,  and  the  most  indolent 
master  in  the  convoy.  The  "  Celia,'*  we  may  infer  from  the  air  of  exultation  with  which  when  going  4  knots, 
the  entry  is  made  in  the  Log:  **  ahead  of  all  the  fleet,"  was  at  least  a  fair  sailer  for  her  day  :  and  the  most 
that  they  got  out  of  the  "  Celia"  that  voyage,  was  five  knots. 

The  better  to  appreciate  the  advantages,  which  we  of  the  present  day  enjoy,  in  consequence  of  so  many 
of  the  obstructions  and  trammels  which  fettered  commerce,  having  been  stricken  off  from  its  various  departments, 
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and  in  consequence  of  the  advances  which  have  been  made  since  that  day  towards  free  tn^de,  we  have  but  to 
suppose  a  decree  ordaining  that  our  ships,  sallors,  implements,  means,  circurastances,  and  conditions  of  navi- 
gation  and  commerce,  should  suddenly  be  reversed  and  become  such  as  they  were  in  1740.  The  ruin  that 
would  follow,  would  not  only  swamp  merchants,  but  it  would  sit  heavily  upon  governments  and  nations. 


Ourrents  of  the  Sea. 

In  studying  the  system  of  oceanic  circulation,  I  have  found  it  necessary  to  set  out  with  the  very  obvious 
and  simple  principle,  viz :  that  frpm  whatever  part  of  the  ocean  a  current  is  found  to  run,  to  the  same  part  a 
eurrent  of  equal  volume  is  obliged  to  retum. 

Upon  this  principle  is  based  the  whole  system  of  currents  and  counter-currents  of  the  air  as  well  as  of 
the  water.* 

It  is  not  necessary  to  associate  with  oceanic  currents  the  idea  that  they  must  of  necessity,  as  on  land,  run 
from  a  higher  to  a  lower  level. 

So  far  from  this  being  the  case,  some  currents  bf  the  sea  actually  run  up-hill,  while  others  run  on  a  level. 

The  Gulf  Stream  is  of  the  first  class.  In  a  paper  read  before  the  National  Institute  in  1844,  I  showed 
why  the  botlom  of  the  Gulf  Stream  ought,  theoretically,  to  be  an  inclined  plane,  running  upwards.  If  the 
Gulf  Stream  be  200  fathoms  deep  in  the  Florida  Pass,f  and  but  100  fathoms  off  Hatteras,  it  is  evident  that  the 
bottom  would  be  uplifted  100  fathoms  vnthin  that  distance ;  and  therefore,  while  the  bottom  of  the  Gulf  Stream 
runs  up-hill,  the  top  preserves  the  water-Ievel,  or  nearly  so ;  for  its  banks  are  of  sea-water,  and  being  in  the 
ocean,  are  themsehes  on  a  water-level. 

The  currents  which  run  from  the  Atlantic  into  the  Mediterranean,  and  from  the  Indian  ocean  into  the  Red 
sea,  are  the  reverse  of  this.  Here  the  bottom  of  the  current  is  probably  a  water-Ievel,  and  the  top  an  inclined 
plane,  running  down^hilU 

Take  the  Red  sea  current  as  an  illustration.  That  sea  lies  for  the  most  part  within  a  rainless  and  riverless 
district.     It  may  be  compared  to  a  long  and  narrow  trough. 

Beingin  a  rainless  district,  the  evaporation  from  it  is  immense  ;  none  of  the  water  thus  taken  up  is  re- 
turned  to  it  either  by  rivers  or  by  the  rains. 

It  isabout  1000  miles  long;  it  lies  nearly  North  and  South,  and  extends  from  latitude  12^  or  13^  to  the 
parallel  of  30^  North. 

I  am  not  able  to  state  the  daily  rate  oi  evaporation  there  ;|  but  it  may  be  safely  assumed — and  for  the 
illustration  I  will  assume  it — at  the  rate  of  two-tenths  (0. 2  in.)  of  an  inch  a  day. 

*  Vide  paper  '<  on  the  Currents  of  the  Atlantic  ocean,"  proceedings  of  the  American  Asaociation,  Charleston,  March,  1850. 

fSoundings  madeby  order  of  Commodore  Warrington,  on  board  the  U.  S.  Ship  Albany,  Commander  Charles  T.  Platt,  U.  S.  N.,  a 
few  weeks  since,  show  it  to  be  at  least  500  fathoms  deep  in  the  Florida  Paas. 

\  I  leam  frora  Johnston^s  beautiful  Physical  Atlas,  that ««  frora  May  to  October,  in  the  upper  part  of  this  sea,  the  water  ia  two  feet 
lower  than  in  the  other  months  ;"  and  this  he  accounta  for,  by  the  wind  which  ia  said  to  prevail  from  the  northward  there,  during  thia 
seaaon  of  the  year. 

This  is  the  hot  season  ;  it  is  tlie  season  when  evaporation  is  going  on  most  rapidly  ;  and  when  we  consider  how  dry,  and  how  hot 
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Now,  if  we  suppose  the  current  which  runs  into  that  sea,  to  average  from  inouth  to  head  20  miles  a  day 
— and  this  is  conjecture  merely,  but  for  the  purpose  of  illustration  also— it  would  take  the  water  fifty  days  to 
reach  the  head  of  it.  If  it  lose  two  tenths  of  an  inch  from  its  surface,  by  evaporation,  it  would  appear^ 
that  by  the  time  it  reached  the  isthmus  of  Suez,  it  would  have  lost  ten  inches  from  its  surface. 

Thus  the  waters  of  the  Red  sea  ought  to  be  lower  at  the  isthmus  of  Suez  than  they  are  at  the  straits  of 
Babelmandeb.  They  ought  to  be  lower  from  two  causes,  viz :  evaporation  and  temperature— for  the  tempera- 
ture  of  thatsea  is  necessarily  lower  at  Suez,  in  latitude  30^,  than  it  is  at  Babelmandeb,  in  latitude  13°. 

To  make  this  quite  clear ;  suppose  the  channel  of  the  Red  sea  to  have  no  water  in  it,  and  a  wave  ten  ieet 
high  to  enter  the  straits  of  Babelmandeb,  and  to  flow  up  its  channel  at  the  rate  of  twenty  miles  a  day, 
for  fifty  days,  losing  daily,  by  evaporation,  two-tenths  of  an  inch ;  it  is  easy  to  perceive  that  at  the  end  of 
the  fiftieth  day  this  wave  would  not  be  so  high,  by  ten  inches,  as  it  was  the  first  day  it  commenced  to  flow. 

The  top  of  that  sea,  therefore,  may  be  regarded  as  an  inclined  plane,  made  so  by  evaporation. 

But  the  salt  water,  which  has  lost  so  much  of  its  freshness  by  evaporation,  becomes  salter,  and,  therefore, 
heavier.  The  lighter  water  at  the  straits  cannot  balance  the  heavier  water  at  the  isthmus,  and  the  colder  and 
salter,  and  therefore,  the  heavier  water  must  either  run  out  as  an  under-current,  or  it  must  deposit  its  surplus 
salt  in  the  shape  of  crystals,  and  thus  gradually  make  the  bottom  of  the  Red  sea  a  salt  bed ;  or  it  must  abstract 
all  the  salt  from  the  ocean— ^and  we  know  that  neither  the  one  process  nor  the  other  is  going  on.  Hence  we 
infer  that  there  is  from  the  Red  sea  an  under  or  outer  current,  as  from  the  Mediterranean  through  the  straits  of 
Gibraltar.  Analysis  would  probably  show  the  surface  waters  at  the  head,  to  be  salter  than  those  near  the  mouth 
of  the  Red  sea,  and  it  is  hoped  that  some  of  my  fellow  laborers  in  the  Red  sea  trade,  will  coUect  specimens  of 
its  waters,  and  afibrd  us  an  opportunity  of  testing  them. 

And,  to  show  why  there  should  be  an  outer  and  under  current  from  each  of  these  two  seas,  letus  suppose 
the  case  of  a  long  trough,  opening  into  a  vat  of  oil,  with  a  partition  to  keep  the  oil  from  running  into  the  trough* 
Now,  suppose  the  trough  to  be  filled  up  with  wine,  on  one  side  of  the  partition,  to  the  level  of  the  oil  on  the  other* 

The  oil  is  introduced  to  represent  the  lighter  water,  as  it  enters  either  of  these  seas  from  the  ocean,  and 
the  wine  the  same  water,  after  it  has  lost  some  of  its  freshness  by  evaporation,  a^d,  therefore,  has  become 
salter  and  heavier. 


the  winds  are  which  blow  upon  this  sea  al  this  season  of  the  year,  we  may  suppose  the  daily  evaporation  to  be  imraense  ; — no  lesB*  cer- 
tainly,  than  half  an  inch,  and  probably  twice  that  amount.  We  know  that  the  waste  from  canals  by  evaporation  in  the  summer  timc  is 
an  elemcnt,  which  the  Engineer,  when  taking  the  capacity  of  his  feeders  into  calculation,  has  to  consider.  With  him  it  is  an  im- 
portant  element ;  how  much  more  so  must  the  waste  by  cYaporation  from  this  sea  be,  when  we  consider  the  physical  conditioos  undcr 
which  it  is  placed  ;  its  feeder,  the  Arabian  sea,  is  a  thousand  miles  from  its  head — its  shores  are  burning  sands — the  evaporation  is  ceast* 
less ;  and  none  of  the  yaporis  which  the  scorching  winds  that  blow  over  it,  carry  away,  are  returned  to  it  again  in  the  shape  of  rains. 

The  Red  sea  vapors  are  carried  off  and  precipitated  elsewhere.  The  depression  in  the  level  of  its  head  waters  in  the  summer  timC} 
thcrefore,  it  appears  to  me,  is  owing  quite  as  much  to  the  efiect  of  evaporation  as  to  the  effect  of  the  wind  in  blowing  the  waters  back 
from  it  inio  the  occan.  Analysis  will  probably  show  the  surface  water  at  the  head,  and  the  deep  sca  water  at  the  mouth  to  be  saltcr,  and 
therefore  hcavicr,  than  arc  the  surface  waters  at  the  mouth  of  the  Red  sea. 

Philosophers  will  acknowledge  in  grateful  terms,  the  services  of  any  traveller  by  tbe  overland  route  to  India,  who  will  coUcct  spcci* 
mens  of  these  watcrs,  and  afford  Chcmists  an  opportunity  of  testing  them* 
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Now,  suppose  the  partition  to  be  raised,  what  woulcl  take  place?  Wby,  tlie  oil  would  run  in  as  an  upper 
current  overflowing  the  wine,  and  the  wine  would  run  out  as  an  under  current. 

Thc  rivers  which  discharge  in  the  Mediterranean,  are  not  sufiicient  to  supply  the  waste  of  evaporation — 
and  it  is  by  a  process  similar  to  this,  that  the  salt  which  is  carried  in  from  the  ocean  is  returaed  to  it  again; 
were  it  not  so,  the  bed  of  that  sea  would  be  a  mass  of  solid  salt« 

The  equilibrium  of  the  seas  is  preserved,  beyond  a  doubt,  by  a  system  of  compensation  as  exquisitely 
adjusted  as  are  those  by  which  the  ^^music  of  the  spheres''  is  maintained. 

I  have  aIso>  on  a  former  occasion,  pointed  out  the  fact,  that,  inasmuch  as  the  Gulf  Stream  is  a  bed  of 
warm  water,  lying  between  banks  of  cold  water— that  as  warm  water  is  lighter  tban  cold — therefore,  the 
surface  of  the  Gulf  Stream  ought,  theoretically,  to  be  in  the  shape  of  a  double  inclined  plane,  like  tbe  roof  of  a 
houde,  down  which  we  may  expect  to  find  a  shallow  surface  or  roof-current,  running  from  the  middle,  towards 
either  edge  of  the  stream. 

The  fact  that  this  roof-current  does  exist,  ha$  been  fully  establlshed :  A  person,  who  has  been  engaged 
on  the  Coast  Survey  with  observations  on  the  Gulf  Stream,  informed  me  that  when  he  tried  the  current  in  a 
boat,  he  found  it  sometimes  East  and  sometimes  West,  but  scarcely  ever  in  the  true  direction;  whereas  the 
vessel,  which  drew  more  water,  showed  it  to  be  constantly  in  a  northeasterly  direction. 

My  object  at  present  is,  not  to  account  for  the  currents  of  the  Atlantic,  but  merely  to  mention  the  fact,  to 
call  attention  to  it :  that,  though  there  be  well-known  currents  which  bring  immense  volumes  of  water  into  the 
Atlantic,  we  know  of  none  which  carry  it  out  agsdn,  and  which,  according  to  Ae  principle  with  which  I  set 
oot,  oQght  to  be  found  running  back  from  that  ocean, 

The  La  Plata  and  the  Amazon,  the  Mississippi  and  St  Lawrence,  with  many  other  rivers,  and  several  large 
oceanic  currents,  run  into  this  very  small  ocean,  and  it  is  not  probable  that  all  tiiese  waters  are  taken  up  from 
it  again  by  evaporation ;  **  yet  the  sea  is  not  full.'*  Where  does  the  surplus  go  ?  The  ice-bearing  current, 
from  Davis'  Straits,  which  is  counter  to  the  Gtilf  Stream,  dmvcs  an  immense  voiume  of  water  down  towards 
the  equator. 

The  ice-bearing  current  which  runs  irom  the  Antarctic  regions,  and  passes  near  Cape  Horn  into  the  At- 
lantic,  and  the  LaguIIas  current,  which  swe'eps  into  it  around  the  Cape  of  Good  Hope,  both  move  immense 
Tolanies  of  water  also,  and  bear  it  along  also  towards  the  equatorial  regions  of  the  Atiantic. 

lliis  water  must  get  out  again,  or  the  AUantic  would  be  constantly  rising. 

A  part  of  the  Gulf  Stream  runs  around  North  Cape  into  the  Arctic  ocean.  The  thermal  charts  of  the 
Atlantic  ocean  now  in  process  of  construction,  prove  this,as  also  do  ibe  admirable  charts  of  Prof.  Doye,  of  Berlin. 

This  eurrent  around  North  Cape  probably  performs  the  circuit  of  the  Arctic  ocean,  and  returns  to  the 
Atlantic  with  increased  volume. 

There  are  the  rivers  of  Northern  Burope,  and  all  the  great  rivers  of  Asia  and  America,  that  empty  into 
tke  Frozea  ocean ;  also  the  current  from  the  Pacific  ocean»  through  Behring's  Straits.  AII  these  sources  of  supply 
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serve,  in  my  opinion,  to  swell  the  current  down  from  Baffin's  Bay  through  Davis'  Straits  into  the  Atlantic. 
How  does  ali  this  water  escape  from  this  ocean  again,  is  the  question? 

That  there  is  an  open  water  communication,  sometimes  at  least,  from  Behring's  Straits  to  Baffin^s  Bay, 
has  been  all  but  proved  by  the  results  of  investigations  undertaken  about  two  years  ago,  at  the  National  Ob- 
servatory,  with  regard  to  the  habits,  migrations,  etc,  of  the  whale. 

These  researches  were  commenced  at  this  office  by  Lieutenant  Herndon,  and  they  were  conducted 
in  such  a  manner,  as  to  show  by  a  glance  at  the  chart,  in  what  parts  of  the  ocean,  and  in  what  months  of  the 
year,  whales  had  and  had  not  been  seen. 

These  investigations  soon  led  to  the  discovery,  that  to  the  right  whale,  the  equator  is  as  a  wall  of  fire — 
that  that  animul  is  never  found  near  it,  seldom  or  never  within  a  thousand  miles  of  it,  on  either  side. 

This  fact  induced  me  to  inquire  of  the  whalemen,  whether  the  right  whale  of  the  northern  and  the  right 
whale  of  the  southern  hemispheres  was  the  same  animal. 

The  answer  was  "  No.''  The  right  whale  of  the  latter  fegion,  as  described  by  these  men,  is  a  small  pale 
animal,  the  largest  scarcely  yielding  more  than  fifty  barrels  of  oil.  Whereas,  that  of  the  northern  region  is  a 
large  dark  animal,  yieldi^g  frequently  to  the  single  fish  upwards  of  two  hundred  barrels. 

About  this  time  the  whale-ship  Superiorreturned  from  a  voyage  thiough  Behring's  Straits,  where  she  also 
found  the  right  whale  of  the  North  Pacific. 

This  fact  induced  the  further  inquiry,  as  to  whether  the  right  whale  of  Behring's  Straits,  and  the  right 
whale  of  Davis'  Straits  were  the  saroe  animal.  For  since  the  fact  had  been  established  that  the  right  whale 
of  the  North  Pacific  could  not  cross  the  equator,  and  therefore  could  not  get  into  the  North  Atlantic  by  either 
of  the  Capes,  a  reply  in  the  affirmative  to  this  inquiry  would  be  another  link  in  the  chain  of  circumstantial 
evidence,  going  to  prove  the  existence  of  a  so-called  Northwest  Passage. 

The  answer  from  the  whalemen  in  this  instance,  was,  in  efiect ;  "  we  have  not  had  an  opportunity  of  com- 
paring  the  two  animals,  except  after  long  intervals,  but,  so  far  as  we  can  judge,  tbey  are  the  same  fish."  So 
far  as  other  facts  go,  it  would  appear  probable  that  there  is,  at  times,  at  least  an  open  water-communication 
between  the  two  straits;  for  the  instincts  of  the.whale,  one  might  suppose,  would  prevent  him  from  sounding 
under  icebergs,  neither  could  he  pass  under  barriers  of  great  depth  or  breadlh.  Seeing  that  water  ruhs  through 
Behrmg's  Straits  from  the  Pacific,  as  well  as  around  the  Capes,  into  the  Atlantic,  where,  therefore,  is  the 
escape-current  from  the  Atlantic  ? 

The  Trade  Winds,  I  amprepared  to  show,  are  the  great  evaporating  winds.  They  are  the  winds,  which, 
retuming  from  the  polar  regions,  deprived  of  all  the  moisture  which  the  hyperborean  dew-point  can  compress 
from  them,  first  come  in  contact  with  the  surface  of  the  earth,  (and  consequently  with  an  evaporating  surface,) 
where  they  are  first  felt  as  trades,  and  where,  therefore,  they  are  dry  winds. 

Now  could  the  vaportaken  up  by  these  windsso  increase  the  saltness  of  this  sea  in  the  trade  wind  region, 
as  to  make  the  water  there  though  warmer,  yet  specifically  heavier  than  that  below,  and  also  than  that  within 
the  regions  of  the  variable  winds  and  of  "constant  precipitation  ?  "     If  so,  might  we  not  have  the  anomaly  of 
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a  warm  under  current  in  the  South  Atlantic  ocean,  for  that  almost  seems  to  be  the  only  place  of  escape  for  a 
counter  current  from  the  Atlantic  ?• 

Lieut.  Walsh,  of  the  schooner  "  raney,"  and  Lient.  S.  P.  L£E,of  the  brig  "Do/pAtn,"  who  were  sent  out 
by  the  Government,  to  mnke  certain  observations  in  connection  with  these  researches  concerning  the  winds  and 
currents  of  the  ocean,  were  at  my  request  instructed^  among  other  things,  to  examine  for  such  a  current 


Onihe  Creneral  drculaiwn  o/the  AtmosphereA 

Sereral  years  ago,  I  commenced  to  gather  from  old  sea  journals,  such  information  as  they  might  be  found 
to  contain,  relativeto  the  windsand  currentsof  the  sea,  and  to  embody  the  information  so  obtained  on  a  series 
of  charts,  in  such  a  manner  as  to  show  by  pictures.  the  prevailing  direction  of  the  winds  and  currents  for  every 
month,  and  in  every  part  of  the  ocean.  Indeed,  the  plan  of  the  undertaking  was  to  address  the  eye,  to  collect 
the  experience  ofeverynavigator,  andto  presentthe  combined  results  ofthewhole  in  such  a  manner,  that  each 
one  might,  with  a  glance,  have  the  benefit  of  the  experience  of  all  who  had  preceded  him  in  any  of  the  frequented 
parts  of  the  ocean. 

This  enterprize  has  been  seconded  both  by  the  govemment  and  individuals.  American  ship  masters  gene- 
rally  have  come  into  it  with  great  zeal.  They  make  the  observalions  required  on  every  voyage,  and  send  them 
to  me  at  Washington.     There  are  some  thousand  or  more  ships  voluntarily  co-operating  with  me  :  and  as  it 


*  NoTB.  MAa  Stbambr  Gboroia, 

QffHatmnih  JtforeikSlar,  1853. 
Dbar  Sir:— On  the  2€th  March  we  crossed  the  (GolO  Stream,  andwhen  in  Lat;  34^55'  N.  and  Long.  74O08'  W. ,  at  II  a.  m. with  a  mode- 
rate  S.  W.  breeze  blowing,  temperature  of  air  in  the  shade  690.5, 1  put  the  thermometer  in  abucket  of  surface  water;  after  2  minutes  immersion 
it  ■tood  at  740.5.  I  then  proceeded  to  the  main  deck,  to  a  waah  deck  pump,  which  receives  its  water  6|  feet  below  the  surfaee.  Here  I 
pumped  8  bucketa  of  water,  and  in  the  9th  plaoed  the  thermometer,  which  after  3  minutes  immereion  stood  steady  at  79^.  I  went  then 
Co  th«  hold,  and  opened  a  cock  16|  feet  below  the  aurface,  and  aJlowed  it  to  run  a  fuU  clear  stream  into  the  hold  for  15  minutes.  This  I 
did  that  the  cock  and  pipe  might  take  the  temperature  of  the  water,  and  thus  preyent  the  heat  of  ihe  ship  from  affecting  the  waler  whoie 
temperature  I  desired  to  take.  Afler  it  had  run  15  minutes  I  drew  a  wooden  bucket  full  in  which  I  placed  the  thermometer  aa  before. 
AAer  two  minutei  entire  immersion  it  stood  at  86^.5,  thua  showing  cfearlj  aad  condusively  a  difierence  between  the  surface  wnter,  and 
that  at  the  depth  of  16^  feet,  of  120. 

These  results  I  can  assure  you  are  exact,  aa  the  obeenrations  were  seyeral  times  repeated  without  difierence,  and  I  am  confident 
that  the  watar  whose  temperature  I  tested  was  in  no  de^ee  affected  by  the  heat  of  the  yeesel,  I  so  carefully  guarded  against  it. 

Thifl  ia  the  only  time  that  I  haye  been  in  the  strength  of  the  Ghilf  Stream ;  but  yesterday,  the  30th,  in  Lat.  240  10',  Long.  80^  11' 
(which  you  will  perceive  by  the  chart,  and  which  the  obserration  itself  proves,  does  not  place  us  entirely  within  the  influence  of  the 
Scrcam,  but  very  near  ita  edge)  I  took  another  set  of  temperaturee. 

The  thermometer  stood  in  the  shade  at  790,  surface  water  was  780,  and  water  from  the  depth  of  16^  feet  stood  afler  a  fair  and 
deliberate  trial  at  790.5.  The  water  frora  the  t|  feet  pump  I  did  not  try,  as  there  was  so  much  sca  on,  that  there  could  be  no  certainty 
whether  it  eame  from  the  surface  or  12  feet  below.  I  have  had  no  fnrther  opportunities  for  observations  of  this  oharacter,  than  these,  but 
I  hope   that  these,  scanty  as  they  are,  may  be  gratifying  to  you.      , 

Very  truly  yours, 
[Signed]  A.  C.  JACKSON,  U.  S.  N. 

•^eting  fnasUr  Cal,  Cam, 
M.  F.  Mavrt,  SuperinUndeni  qf  the  OburvaUnry, 

t  See  paper  read  before  the  American  Association  for  advancement  of  science,  Charleston,  S.  C,  March,  1859. 
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migbt  be  supposed,  from  such  anumber  of  active  and  intelligent  observers,  we  are  coUecting  materials  of  great 

Talue. 

Dunng  the  course  of  these  investigations,  many  interesting  facts  have  been  developed,  anwunting,  in 
somecases,  toactual  discoveriesof  great  interest — such  as  a  new  route,  which  shortens  the  sailing  distance  to 
the  equator,  some  fifteen  or  twenty  per  cent,  and,  of  course,  proportionately  to  all  ports  beyond  ; — the  exist- 
ence  in  the  North  Atlantic  of  a  regular  monsoon — and  in  the  North  Pacific  near  the  West  course,  of  a  perpetnal 
south  west  trade  wind,  near  the  equator — a  unique  phenomenon  ;  also,  the  existence,  ncar  the  same  place,  of  a  . 
system  of  monsoons, 

My  present  purpose,  however,  it  not  to  speak  of  tbese  discoveries,  but  rather  to  treat  of  tbe  insight  whicb 
these  investigations,  undertaken  on  such  a  large  scale,  afibrd  as  to  the  general  system  of  atmospherical  circu- 
lation  over  the  eartb. 

They  teach  us  to  regard  the  atmosphere  as  a  vast  machine,  that  is  apparently  tasked  to  its  utroost ;  but 
as  one  that  is  always  in  order  and  never  breaks  down. 

It  is  a  sewer  into  which,  with  every  breath,  we  cast  vast  quantities  of  dead  animal  matter.  It  is  a  labora- 
tory,  into  which,  when  the  light  and  heat  enter,  they  act  upon  this  dead  matter,  decompose  it,  and  resolve  it 
into  gaseous  substances,  to  be  by  the  action  again  of  certain  imponderable  agents,condensed  into  plants  and  trees. 

If  it  were  not  for  this  condensation,  the  air  would  become  tainted ;  it  would  send  its  impurities  back  into 
the  lungs ;  and  continually  receiving  back  more  dead  matter  in  return,  it  would  Enally  become  unfit  for  the 
respiration  of  certain  animals,  and  man  would  perish  from  the  face  of  the  earth, 

We  hunger :  we  take  as  foodthat  which has  been  gathered from  the  vegetable kingdom, into the stomach  ; 
there  we  elaborate  it  into  flesh  and  blood.  After  it  has  coursed  through  the  system,  and  performed  its  office,  it  is 
again  cast  forth  into  the  atmosphere,  to  be  reconverted  into  more  vegetables,  to  serve  as  food  for  other  animals. 
Doubtless  the  animal  and  vegetable  kingdoms  are  in  exact  counterpoise ;  the  one  destroying,  the  other  re- 
arranging  and  rendering  fit  for  use  again,  this  same  dead  matter.  In  Infinite  Wisdom,  the  two  kingdoms  are 
80  balanced  that  there  is  not  an  insect  too  much  on  one  side,  nor  a  green  leaf  to  little  on  the  other.  The  atmos- 
phere  afibrds  that  compensation  by  which  the  proper  proportions  of  each  are  maintained. 

These  are  only  some  of  the  operations  that  are  carried  on  daily  and  hourly  through  the  machinery  of  the 
atmosphere  which  we  are  breatbing.  How  important  and  profitable,  therefore,  does  the  study  of  its  laws  be- 
come ! 

It  is  an  engine  which  pumps  our  rivers  up  from  the  sea,  and  carries  them  through  the  clouds  to  their  sources 
in  the  mountains.  Air  and  water  are  the  great  agents  of  the  sun  in  distributing  his  heat  over  the  surfSaice 
of  the  globe,  cooling  this  climate  and  tempering  that ;  and  in  this  light,  I  propose  to  concider  the  winds  and 
to  allude  to  the  currents  of  the  sea. 

Though  the  winds  blow  here  from  the  four  quarters,  and  sometimes  with  such  violence  as  to  fill  the  mind 
with  emotions  of  terror,  yet  such  winds,  in  comparison  with  the  general  system  of  atmospheric  circulation,  are 
but  eddies  to  the  main  current.     They  have  no  more  effect  in  deranging  or  disturbing  that  system  of  circula- 
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tion,  than  the  shower  which  they  bring  with  thcm  has  in  disturbing  the  course  of  the  Gulf  Stream,  and  other 
great  currents  of  the  sea. 

From  the  parallel  of  about  30®  North  and  South,  nearly  to  the  equator,  we  have  two  zones  of  perpetual 
winds,  viz :  the  zone  of  northeast  trades  on  this  side,  and  of  southeast  on  that.  They  blow  perpetually,  and 
are  as  steady  and  as  constant  as  the  currents  of  the  Mississippi  river — always  moving  in  the  same  direction. 

As  these  two  currents  of  air  are  constantly  flowing  from  the  poles  towards  the  equator,  we  are  safe  in 
assuming  that  the  air  which  they  keep  in  motion  must  retum  by  some  channel  to  the  place  near  the  poles, 
whence  it  came  in  order  to  supply  the  trades.  If  this  were  not  so,  these  winds  would  soon  exhaust  the  polar 
regions  of  atmosphere,  and  pile  it  up  about  the  equator,  and  then  cease  to  blow  for  the  want  of  air  to  make 
more  wind  of. 

This  return  current,  therefore,  must  be  in  the  upper  regions  of  the  atmosphere,  at  least  until  it  passes  over 
those  parallels  between  which  the  trade  winds  are  always  blowing  on  the  surface.  The  return  current  must 
also  move  in  the  direction  opposite  to  the  direction  of  that  wind  which  it  is  intended  to  supply.  These  direct 
and  counter  currents  are  also  made  to  move  in  a  sort  of  spiral  or  loxodromic  curve,  tuming  to  the  west  as  they 
go  from  the  poles  to  the  equator,  and  in  the  opposite  direction  as  they  move  from  the  equator  towards  the  poles. 

This  turning  is  caused  by  the  rotation  of  the  Earth  on  its  axis. 

The  earth  we  know,  moves  from  West  to  East.  Now  if  we  imagine  a  partide  of  atmosphere  at  the 
North  pole,  where  it  is  at  rest,  to  be  put  in  motion  in  a  straight  line  towards  the  equator,  we  can  easily  see 
how  this  particle  of  air,  coming  from  the  pole,  where  it  did  not  partake  of  the  diumal  motion  of  the  Earth, 
would, in  consequence  of  its  vis  XTurtiaj  find,  as  it  travels  South,  the Earth  slipping  under  it,  as  it  were,  and  thus 
it  would  appear  to  be  coming  from  the  northeast  and  going  towards  the  southwest :  in  other  words,  it  would  be 
a  N.  E.  wind. 

On  the  other  hand,  we  can  preceive  how  a  like  particle  of  atmosphere  that  slarts  from  the  equator,  to  take 
the  place  of  the  other  at  the  pole,  would,  as  it  travels  North,  in  consequence  of  its  vis  inertiay  be  going 
towards  the  East  fast^er  than  the  Earth.  It  would,  therefore,  appear  to  be  blowing  from  the  southwest,  and 
going  towards  the  northeast,  and  exactly  in  the  opposite  direction  to  the  other.  Writing  South  for  North,  the 
came  takes  place  between  the  South  pole  and  the  equator. 

Now  this  is  the  process  which  is  actually  going  on  in  nature,  and  if  we  take  the  motions  of  these  two 
particles  as  the  type  of  the  motion  of  all,  we  shall  have  an  illustration  of  the  great  currents  in  the  air,  the 
equator  being  near  one  of  the  nodes,  and  there  being  two  systems  of  currents — an  upper  and  an  under — 
betweeiLit  and  each  pole. 

Let  us  return  now  to  our  northem  particle,  and  follow  it  in  a  round  from  the  North  pole  to  the  equator 
and  back  again,  supposing  it,  for  the  present,  to  turn  back  towards  the  pole  after  reaching  the  equator. 

Setting  offfrom  the  polar  regions,  this  particle  of  air,  for  some  reason,  which  does  not  appear  to  have 
been  satisfactorily  explained  by  philosophers,  travels  in  the  upper  regions  of  the  atmosphere,  until  it  gets 
near  the  parallel  of  30°.  Here  it  meets^  also  in  the  clouds,  the  hypothetical  particle  that  is  going  from 
tbe  equator  to  take  its  place  toward  the  pole. 


Digitized  by 


Google 


62  TBE    WIND    AND    Ct)RK£NT   CHART8. 

About  this  parallel  of  30^,  tfaen,  these  two  particles  meet,  press  against  each  other  with  the  whole  amount 
of  their  motive  power,  produce  a  calm  and  an  accumulation  of  atmosphere  sufficient  to  balance  the 
pressure  from  the  two  winds  North  and  South. 

From  under  this  bank  of  calms,  two  surface  currents  of  wind  are  ejected  :  one  towards  the  equator,  as  the 
northeast  trades — the  other  towards  the  pole,  as  the  southwest  passage  winds — supposing  that  we  arc  now 
considering  what  takes  place  in  the  northem  hemisphere  only. 

These  winds  come  out  at  the  lower  surface  of  the  calm  region,  and  consequently  the  place  of  the  air  borne 
away  in  this  manner  must  be  supplied,  we  may  infer,  by  downward  currents  from  the  superincumbent  air  of 
the  calm  izegion. 

Like  the  case  of  a  vessel  of  water  which  has  two  streams  from  opposite  directions  running  in  at  the  top 
and  two  of  equal  capacity  discharging  in  opposite  directions  at  the  bottom — the  motion  of  the  water  in  the 
vessel  would  be  downward  :  so  is  the  motion  of  the  air  in  this  calm  zone. 

The  barometer,  in  this  calm  region,  is  said  by  Humboldt  and  others  to  stand  higher  than  it  does  either  to 
the  North  or  to  the  South  of  it ;  and  this  is  another  proof  as  to  the  banking  up  here  of  the  atmosphere  and 
pressure  from  its  downward  motion. 

Following  our  imaginary  particle  of  air  from  the  North  across  this  calm  belt  we  now  feel  it  moving  on 
the  surface  of  the  Earth  as  the  northeast  trade  wind,  and  as  such  it  continues  till  it  arrives  near  the  equator, 
where  it  meets  a  like  hypothetical  particle,  which  has  blown  as  the  southeast  trade  wind. 

Here,  at  this  equatorial  place  of  meeting,  there  is  another  conflict  of  winds,  and  another  calm  region,  for 
a  northeast  and  southeast  wind  cannot  blow  at  the  same  time  in  the  same  place.  The  two  particles  have  been 
put  in  motion  by  the  same  power ;  they  meet  with  equal'  force,  and,  therefore,  at  their  place  of  meeting,  are 
stopped  in  their  course.     Here,  therefore,  there  is  also  a  calm  belt. 

Warmed  by  the  heat  of  the  Sun,  and  pressed  on  eacli  side  by  the  whole  force  of  the  northeast  and  southeast 
trades,  these  two  hypothetical  particles,  taken  as  the  type  of  the  whole,  ascend.  This  operation  is  the  reverse  of 
that  which  took  place  at  the  other  meeting  near  the  parallel  of  30°. 

This  imaginary  particle  now  returns  to  the  upper  regions  of  the  atmosphere  again,  and  travels  there  until 
it  meets,  near  the  calm  belt  of  Cancer,  its  fellow  particle  from  the  Norlh,  where  it  descends  as  before,  and  con- 
tinues  to  flow  towards  the  pole  as  a  surface  wind  from  southwest. 

Entering  the  polar  regions  obliquely,  it  is  pressed  upon  by  similar  currents  coming  from  every  meridian ; 
here  our  imaginary  particle  approaches  the  higher  parallels  more  and  more  obliquely,  until  it,  with  all  the  rest, 
is  whirled  about  the  pole  in  a  continued  circular  gale  :  finally  reaching  the  vortex,  it  is  carried  upwards  to  the 
regions  of  atmosphere  above,  whence  it  commences  again  its  circuit  to  the  South  as  an  upper  current. 

Now  the  course  we  have  imagined  an  atom  of  air  to  take  is  this :  (Plate  H)  an  ascent  at  P,  at  the  North 
pole ;  an  efflux  thence  as  an  upper  current,  until  it  meets  G,  (also  an  upper  current,)  over  the  calms  of  Cancer. 
Here  there  is  supposed  to  be  a  descent,  as  shown  by  the  arrows  along  the  wavy  lines  which  envelope  the  circle. 
This  upper  current  from  the  pole  now  becomes  the  N.  E.  trade  wind  B,  on  the  surface,  it  rises  up  at  the  equator, 
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and  returns  thence — we  will  suppose  for  the  present  only — back  to wards  tbe  North  pole,  as  G,  until  it  reaches  the 
calms  of  Cancer,  where  it  descends  and  is  felt  on  the  surface  as  H,  the  S.  W.  passage  wind ;  and  so  the  circuit 
is  completed  for  the  northem  hemisphere. 

The  Bible  frequently  makes  allusions  to  Ihe  laws  of  nature,  their  operation  and  efiects.  But  such  allu- 
sions  are  often  so  wrapped  in  the  folds  of  the  peculiar  and  graceful  drapery  with  which  its  language  is  occa- 
sionally  clothed,  that  the  meaning,  though  peeping  out  from  its  thin  covering  all  the  while,  yet  lies,  in  some 
sense,  concealed,  until  the  lights  and  revelations  of  science  are  thrown  upon  it ;  thcn  it  bursts  out  and  strikes 
U8  with  the  more  force  and  beauty. 

As  our  knowledge  of  Nature  and  her  laws  has  increased,  so  has  our  understanding  of  many  passages  in 
the  Bible  been  improved. 

The  Bible  called  the  Earth  "  the  round  world,'*  yet  for  ages  it  was  a  most  damnable  heresy  for  Christian 
men  to  say,  the  wortd  is  round  ;  and,  finally,  sailors  circumnavigated  the  globe,  proved  the  Bible  to  be  right, 
and  saved  Christian  men  of  science  from  the  stake. 

**  Canst  thou  tell  the  sweet  influences  of  the  Pleiades  ?" 

Astronomers  of  the  piesent  day,  if  they  have  not  answered  this  question,  have  thrown  so  much  light  upon 
it  as  to  show  that,  if  ever  it  be  answered  by  man,  he  must  consult  the  science  of  astronomy. 

It  has  been  recently  all  but  proved,  that  the  Earth  and  Sun,  with  their  splendid  retinue  of  comets,  satellites 
and  planets,  are  all  in  motion  around  some  point  or  centre  of  attraction  inconceivably  remote,  and  that  that 
point  is  in  the  direction  of  the  star  Alcyon,  one  of  the  Pleiades !  Who  but  the  astronomer,  then,  could  tell  their 
"  sweet  influences  ?'* 

And  as  for  the  general  system  of  atmospherical  circulation,  which  I  have  been  so  long  endeavoring  to  de- 
scribe,  the  Bible  tells  it  all  in  a  single  sentence :  ^^  The  wind  goeth  towards  the  South  and  turneth  about  unto 
the  North  ;  it  whirleth  about  contitiually,  and  the  wind  returneth  again  according  to  his  circuits."  Ecc.  i,  6. 

A  like  operation  takes  place  in  the  southern  hemisphere.  We  now  see  the  general  course  of  the  "  wind 
in  his  circuits,"  as  we  see  thc  general  course  of  the  water  in  a  river.  There  be  many  abrading  surfaces,  irregu- 
larities,  ctc,  which  produce  a  thousand  eddies  tcrthe  main  stream,  yet,  neverthcless,  the  general  direction  of 
the  whole  is  not  disturbed  nor  aflected  by  those  counter  currents ;  so  with  the  atmosphere  and  the  variable 
winds  which  we  find  here  in  this  latitude. 

We  see,  also,  that  there  must  be  about  the  habitable  partsof  the  earth  at  least  three  zones  or  nodes,  in  which 
calms  and  light  airs  are  the  prevalent  condition  of  the  air.  One  of  these  zones  is  near  the  equator,  where  the 
northeast  and  southeast  trade  winds  meet,  and  form  what  is  called  the  belt  of  equatorial  caltns. 

The  other  zones  lie  between  those  paralleU  where  the  **wind  that  goeth  towards  the  South"  meets  that 
which  **turneth  about  untothe  North."     They  are  the  Calms  of  Cancerand  of  Capricom.     (See  Plate  II.) 

About  each  pole  we  have,  or,  according  to  the  views  I  have  been  endeavoring  to  make  plain,  we  ought  to 
huve,  a  perpetual  whirl  of  the  wind  in  the  ascending  nodes  there.  I  have  endeavored  to  represent  them  by  the 
direction  of  the  curved  arrows  at  the  poles,  P  and  P^  (Plate  II.)  Here  then  are  two  more  nodes:  five 
inall. 
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The  wind  approaches  the  North  pole  by  a  series  of  spirals  from  the  southwcst.  If  we  draw  a  circle  about 
the  North  pole,  on  a  coramon  terrestrial  globe,  and  intersect  it  by  spirals  to  represent  the  direction  of  the  wind,  we 
shall  see  that  the  wind  enters  all  parts  of  this  circle  from  the  southwest ;  and  consequcntly  that  a  whirl  ought 
to  be  created  thereby,  in  which  the  ascending  column  of  air  revolves  from  right  to  left,  or  against  the  hands 
of  a  watch. 

At  the  South  pole  the  winds  come  from  the  northwest,  and  consequently  there  they  revolve  about  it  with 
the  hands  of  a  watch. 

That  this  should  be  so,  will  be  obvious  to  any  one  who  will  look  at  the  arrows  on  the  polar  sides  of  the 
calms  of  Cancer  and  Capricorn,  Plate  II.  These  arrows  are  intended  to  represent  the  prevailing  direction 
of  the  wind  at  the  surface  of  the  earth,  on  the  polar  side  of  these  calms. 

It  is  a  singular  coincidence  between  these  two  facts  thus  deduced  and  other  facts  which  have  been 
observed,  and  which  have  been  set  forth  by  Rbdfield,  Rbid,  Piddinoton,  and  others,  viz :  that  all  rotary 
storms  in  the  northem  hemisphere  revolve  as  do  the  whirlwinds  about  the  North  pole,  viz :  from  right  to  left, 
and  that  all  circular  gales  in  the  southern  hemisphere  revolve  in  the  opposite  direction,  as  does  the  whirl  about 
the  Soutli  pole. 

How  can  there  be  any  connection  between  the  rotary  motion  of  the  wind  about  the  pole  and  the  rotary 
motion  of  it  in  a  gale  caused  here  by  local  agents  ? 

So  far,  we  see  how  the  atmosphere  moves ;  but  the  atmosphere,  like  every  other  department  in  the  econo- 
my  of  nature,  has  is  offices  to  perform ;  and  they  are  many.  I  have  already  alluded  to  some  of  them.  But  I 
only  propose  at  this  time  to  consider  some  of  the  meteorological  agencies  which,  in  the  grand  design  of  cre- 
ation,  have  probably  been  assigned  to  this  wonderful  machine. 

To  distribute  moisture  over  the  surface  of  the  earth,  and  to  temper  the  climate  of  different  latitudes,  it 
would  seem,  are  two  great  offices  assigned  by  their  Creator  to  the  ocean  and  the  air. 

When  the  northeast  and  southeast  trades  meet  and  produce  the  equatorial  calms  of  the  Atlantic,  the  air 
by  this  time  is  heavily  laden  with  moisture — ^for,  in  each  hemisphere  it  has  travelled  obliquely  over  a  large 
space  of  the  ocean.  The  two  winds  meet  here  with  opposiog  forces  so  nicely  balanced  that  they  neutralize  eacfa 
other,  and  a  calm  is  the  consequence ;  and,  as  one  is  pressing  from  the  North  and  the  other  from  the  South, 
upon  the  belt  of  the  atmosphere  over  this  calm  region,  and  each  with  the  whole  amount  of  force  that  sets  it  in 
motion,  we  ought  to  faave  in  this  calm  region  an  upward  motion  of  the  atmosphere,  the  motive  power  of  which 
is  the  sum  of  these  two  forces.  Now,  if  we  had  barometrical  determinations  accurately  made  in  the  region  of 
these  calms,  we  should  probably  obtain  an  expression,  in  horse  power,  if  you  please,  of  the  whole  amount  of 
force  exerted  by  the  Sun  in  keeping  up  this  system  of  atmospherical  circulation — for  it  is  the  heat  of  the 
Sun,  it  is  thought,  which  causes  the  winds  to  blow  and  the  waters  to  flow  ;  at  least,  it  is  supposed  to  be  the 
chief  source  of  their  motive  power. 

The  air  of  the  equatorial  calms  being  cbarged  with  moisture,  and  thus  pressed  upon  by  the  trade  winds 
North  and  Soutb,  faas  no  room  for  escape  but  in  the  upward  direction.     It  expands  as  it  ascends  and  becomes 
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cooler :  a  portion  of  its  vapor  is  thus  condensed,  and  comes  down  in  the  shape  of  rain.     Therefore  it  is,  that 
under  these  calms  we  have  a  region  of  constant  precipitation. 

Old  sailors  tell  us  of  such  dead  calms  of  long  continuance  here,  of  such  heavy  and  constant  rains,  that 
they  have  scooped  up  fresh  water  from  the  surface  of  the  sea. 

The  conditions  to  which  this  air  is  exposed  here  under  the  equator,  are  probably  not  such  as  to  cause  it 
to  precipitate  all  the  moisture  that  it  has  taken  up  in  its  long  sweep  across  the  waters. 

Let  us  see  what  becoracs  of  the  rest — for  naturt,  in  her  economy,  permits  nothing  to  be  taken  away  from 
the  earth  which  is  not  to  be  restored  to  it  again  in  some  form,  and  at  some  time  or  other. 

Consider  the  great  rivers — the  Amazon  and  the  Mississippi  for  example — we  see  them.day  after  day,  and 
year  after  year,  discharging  an  immense  volume  of  water  into  the  ocean. 

"  All  the  rivers  run  into  the  sea,  yet  the  sea  is  not  full."     Ecc.  i,  7. 

Where  do  the  waters  so  discharged  go,  and  where  do  they  come  from  ? 

They  come  from  their  sources,  you  will  say.  But  whence  are  their  sources  supplied  ? — ^for,  unless  what 
the  fountain  sends  forth  be  returned  to  it  again,  it  will  fail  and  be  dry. 

We  see  simply,  in  the  waters  that  are  discharged  by  these  rivers,  the  amount  by  which  the  precipitation 
exceeds  ihe  evaporation  throughout  the  whole  extent  of  valley  drained  by  them — and  by  precipitation  I  mean 
the  total  amount  of  water  that  falls  from,  or  is  deposited  by  the  atmosphere  whether  as  dew,  rain,  hail  or  snow. 

The  springs  of  these  rivers  are  supplied  from  the  rains  of  heaven,  and  these  rains  are  formed  of  vapors 
which  are  taken  up  from  the  sea,  that  "it  be  not  full,"  and  carried  up  to  the  mountains  through  the  air. 

"  Note  the  place  whence  the  rivers  come,  thither  they  return  again." 

Behold  now  the  waters  of  the  Amazon,  of  the  Mississippi,  the  St.  Lawrence,  and  all  the  great  rivers  of 
America,  Europe  and  Asia,  lifted  up  by  the  atmosphere,  and  flowing  in  invisible  streams  back  through  the  air, 
to  their  sources  among  the  hills ;  and  that  through  channels  so  regular,  certain,  and  well  defined,  that  the 
quantity  thus  conveyed  one  year  with  the  other  is  nearly  the  same :  for  that  is  the  quantity  which  we  see  running 
down  to  the  ocean  through  these  rivers ;  and  the  quantity  discharged  annually  by  each  river  is,  as  far  as  we  can 
judge,  nearly  constant. 

We  now  begin  to  see  what  a  powerful  machine  is  the  atmosphere ;  and  though  it  is  apparently  so  capri- 
cious  and  wayward  in  its  movements,  here  is  evidence  of  order  and  arrangement  which  we  must  admit,  and 
proof  which  we  cannot  deny,  that  it  performs  this  mighty  office  with  regularity  and  certainty,  and  is  therefore 
as  obedieut  to  law  as  is  the  steam  engine  to  the  will  of  its  builder. 

It  toc  is  an  engine.  The  South  seas  themselves,  in  all  their  vast  extent,  are  the  boiler  for  it,  and  the 
northem  hemisphere  is  its  condenser. 

The  proportion  between  the  land  and  the  water  in  the  northern  hemisphere,  is  very  different  from  the  pro- 

portion  between  them  in  the  soulhern.     In  the  northern  hemisphere,  the  land  and  water  are  nearly  equally 

divided.     In  the  southern,  there  is  several  times  more  water  than  land,     AU  the  gpreat  rivers  in  the  world  are  in 

the  northern  hemisphere,  where  there  is  less  ocean  to  supply  them.     Whence  then  are  their  sources  replenished  ? 
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Those  of  the  Amazon  are  supplied  with  rains  from  the  equatorial  calms  and  trade  winds  of  the  Atlantic.  That 
river  runs  E.,  its  branches  come  from  the  North  and  South ;  it  is  always  the  rainy  season  on  one  side  or  the 
other  of  it ;  consequently  it  is  a  river  without  periodic  stages  of  a  very  markod  character.  It  is  always  near 
its  high  water  mark.  For  one  half  of  the  year  its  northern  tributaries  are  flooded,  and  its  southern,  for  the 
other  half.  It  discharges  under  the  line,  and  as  its  tributaries  come  from  both  hemispheres,  it  cannot  be  said 
to  belong  exclusively  to  either.     It  is  supplied  with  water  from  the  Atlantic  ocean. 

Taking  the  Amazon,  therefore,  out  of  the  count,  the  Rio  de  la  Plata  is  the  only  great  river  of  the  southern 
hemisphere. 

There  is  no  Urge  river  in  New  Holland.  The  South  Sea  Islands  give  rise  to  none,  nor  is  there  one  worth 
naming  in  South  Africa  that  we  know  of. 

The  great  rivers  of  North  America  and  North  Africa,  and  all  the  rivers  of  Europe  and  Asia,  lie  whoUy 
within  the  northern  hemisphere.  How  is  it  then,  considering  that  the  evaporating  surface  lies  mainly  in  the 
southem  hemisphere — how  is  it,  I  say,  that  we  should  have  the  evaporation  to  take  place  in  one  hemisphere 
and  the  condensation  in  the  other  ?  The  total  amount  of  rain  which  falls  in  the  northern  hemisphere  is  much 
greater,  meteorologists  tell  us,  than  that  which  falls  in  the  southern.  The  annual  amount  of  rain  in  the  North 
Temperate  Zone  is  half  as  much  again  as  that  of  the  S6uth  Temperate. 

How  is  it  then,  that  this  vapor  gets  from  the  southem  into  the  northem  hemisphere,  and  comes  with  such 
regularity,  that  our  rivers  never  go  dry,  and  our  springs  fail  not  ?  It  is  because  of  the  beautiful  operations  and 
the  ezquisite  compensaHon  of  this  grand  machine — the  atmosphere.  It  is  exquisitely  and  wonderfully  coun- 
terpoised.  Late  in  the  fall,  throughout  the  winter,  and  in  early  spring,  the  Sun  is  pouring  his  rays  with  the 
greatest  intensity  down  upon  the  seas  of  the  southern  hemisphere  ;  and  this  powerful  engine  which  we  are 
contemplating  is  pumping  up  the  water  there  for  our  rivers  with  the  greatest  activity.  At  this  time,  the  mean 
temperature  of  the  entire  southern  hemisphere  is  said  to  be  about  10*^  higher  than  the  northern. 

The  heat  which  this  heavy  evaporation  absorbs,  becomes  latent,  and  with  the  moisture  is  carried  through 
the  upper  regions  of  the  atmosphere,  until  it  reaches  our  climates.  Here  the  vapor  is  formed  into  clouds,  con- 
densed  and  precipitated.  Thc  heat  which  held  this  water  in  the  state  of  vapor  is  set  free,  it  becomes  sensible 
heat,  and  it  is  that  which  contributes  so  much  to  temper  our  winter  climate.  It  clouds  up  in  wintcr,  turns 
warm,  and  we  say  we  are  going  to  have  faliing  weather.  That  is  because  the  process  of  condensation  has 
already  commenced,  though  no  rain  or  snow  may  have  fallen ;  thus  we  feel  this  southern  heat  that  has  been 
bottled  away  in  the  clouds  of  southern  summer,  and  set  free  in  the  process  of  condensation  in  our  northern 
winter. 

While  evaporation  is  going  on  with  most  activity  in  the  southern  hemisphere,  precipitation  is  takingplace 
to  the  greatest  extent  here ;  the  fall  spell,  the  winter  rains,  and  the  "  long  season  in  May,''  are  familiar  terms 
of  wet  weather  to  us  all.  These  are  the  seasons  at  which  we  look  for  high  water,  and  expect  our  "  inland 
seas'*  to  be  in  good  navigable  order. 

The  vapor  comes  through  the  upper  regions  of  the  atmosphere,  and  is  probably  condensed  herc  not  many 
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days  ader  it  is  takeo  up  there.  Siippose  it  to  travel  with  the  velocity  of  the  trade  winds^  at  the  computed 
rate  of  twenty  miles  the  hour  ;  it  will  only  take  it  about  twenty  days  to  reach  usfrom  the  middle  of  the  southern 
hemisphere. 

We  cannot  ascend  into  the  upper  regions  of  the  atmosphere  to  see  what  is  going  on  there  ;  but  we  have 
such  a  train  of  well  established  facts  derived  from  observations  here  below,  that  reason  mounting  on  them, 
boldly  soars  aloft,  and  bids  us  confidently  to  assert  knowledge  of  what  is  going  on  there. 

When  we  see  and  feel,  as  in  the  trade  wihd  region  we  do  see  and  feel  day  after  day>  the  year  around,  the 
wind  blowing  as  steadily  from  the  poles  towards  the  equator,  as  the  Mississippi  runs  down  to  the  Gulf,  we  are 
forced  to  the  conclusion  that  as  much  air,  precisely  as  much,  as  we  see  coming  from  towards  the  poles,  and 
going  towards  the  equator,  has  to  go  from  the  equator  back  towards  the  poles.  If  this  were  not  so,  there 
would  be  an  exhaustion,  and  this  wonderful  engine  tiiat  we  are  considering,  would  break-  down,  for  there 
would  finally  be  a  vacuum  about  the  poles  with  a  tremendous  atmospherical  accumulation  about  the  equator. 

Recurring  to  the  illustration  given  just  now,  and  consideringboth  hemispheres,  we  shall  see  that  the  atmosi 
phere,  like  the  string  of  a  musical  instrument,  has  its  nodes  or  points  of  rest.  These  nodes  serve  as  escape 
valves  to  the  winds.  In  the  equatorial  calms,  both  tbe  N.  E.  and  S.  £.  trades  have  run  their  course  on  the 
surface,  they  are  going  up  to  blow  as  upper  currents,  and  therefore  the  motion  of  the  air  here  in  these  calmSi 
could  it  be  seen  and  measured,  would  be  upwards  ;  and  for  the  same  reason,  when  the  two  upper  currents  meet 
in  thc  region  of  the  Tropics,  the  motion  of  the  air  is  downward,  for  after  passing  this  node,  each  upper 
current  becomes  a  surface  wind,  and  each  is  going  whence  the  other  came.* 

Important  operations  are  carried  on,  and  purposes  grand  in  the  system  of  terrestrial  economy  are  doubtless 
subserved  by  these  atmospheric  nodes. 

This  singular  fact  has  been  brought  out  by  the  investigations  which  we  are  conducting  at  the  Observatory, 
with  regard  to  the  winds  :  Our  investigations  in  the  Atlantic,  for  we  havenot  carried  them  much  further^  show 
as  that  the  S.  £.  trade  wind  region  is  much  larger  than  the  N.  £. — ^I  speak  of  its  extent  over  the  Atlantic 
ocean  only. 

The  S.  E.  trades  are  the  fresher ;  they  often  push  themselves  up  to  lO^  or  16^  of  North  latitude ;  whereas 
the  N.  E.  trade  winds  seldom  get  South  of  the  equator. 

Seeing  that  there  is  so  much  more  room  for  evaporation  in  the  southern  than  in  the  northern  hemisphere, 
and  that  there  is  so  much  more  precipitation  on  this  than  on  the  other  side  of  the  equator,  we  are  led  to  one  of 
two  conjectures :  first,  that  aqueous  vapor  in  its  invisible  state  can  permeate  the  atmosphere ;  in  other  words, 
it  can  flow  through  the  air  in  separate  or  independent  currents  of  its  own,  like  some  of  the  gases.  In  this  case, 
we  must  further  conjecture  the  seat  of  some  power  unknown,  which  would  always  drive  this  vapor  firom  the 
southern  over  into  the  northem  hemisphere.     We  know  of  no  such  tendency  in  vapor,  of  no  such  permeability 


*  If  this  interchange  of  atmosphere  did  not  take  place  between  the  two  hvmiBpherei,  how  would  a  proper  mixture  of  the  air  be 
presenred.  In  the  North  there  is  much  more  land,  and  many  more  plants  and  animals  to  comipt  the  air,  than  in  the  South,  and  unleM 
the  interchange  did  take  place,  there  would  be  a  reason  to  infer  a  difference  as  to  atmospherical  purity  in  the  two  hemiapheres. 
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of  atmosphere,  and  of  no  such  force  in  nature,  and  in  this  age  therefore  men  would  scarcelj  receive  such  a 
conjecture,  as  one  having  plausibility  enough  to  command  their  respect. 

Abandoning  this,  therefore,  we  are  led  to  another  conjecture,  which  is,  that  the  motion  of  the  air  in  the 
general  system  of  circulation  is  not  exactly  such  as  I  have  already  described ;  but  that  the  N.  £.  trade  winds 
for  instance,  when  they  reach  the  equatorial  calms,  instead  of  turning  back  towards  the  north,  as  I  have 
supposed,  keep  on  towards  the  South,  and  the  S.  E.  trade  winds  make  the  tour  north.  In  this  case,  the  course 
of  the  winds,  as  described  by  Solomon,  would  be,  as  represented  by  the  arrows,  along  the  wavy  curves,  (Plate 
11,)  A,  B,  C,  D,  to  the  South  Polc,  thence  up  with  the  arrow  P  and  around  with  the  hands  of  a  watch,  and 
back  as  indicated  by  the  arrows  along  E,  F,  G,  and  H.  Of  course,  as  the  surface  winds,  H,  and  D,  approach 
the  poles,  there  must  be  a  sloughing  off,  if  I  may  be  allowed  the  expression,  of  air  from  the  surface  winds,  in 
consequence  of  their  approaehing  the  poles.  For  as  they  near  the  poles,  the  parallels  become  smaller  and 
smaller,  and  the surface  current  must  either  extend  much  higher  up,  and  blow  with  greater  rapidity,  as  it  approaches 
the  poles,  or  else  a  part  of  it  must  be  sloughed  off  above,  and  so  turned  back  before  reaching  the  poles.  The 
latter  is  probably  the  case. 

If  this  plate  and  description  fairly  represent  the  course  of  the  winds,  we  shall  see  that  the  S.  £.  trade  winds 
would  enter  the  northem  hemisphere,  and  bear  into  it  all  their  moisture,  except  that  which  is  precipitated  in 
the  region  of  equatorial  calms* 

The  South  sea,  then,  if  this  reasoning  be  good,  supplies  mainly  the  water  for  this  engine,  while  the  northera 
hemisphere  condenses  it ;  we  should,  therefore,  have  more  rain  in  the  northem  hemisphere.  The  rivers  tell  us 
that  we  have — at  least  on  land :  the  great  water  courses  of  the  globe,  and  half  the  fresh  water  in  the  world, 
are  found  on  our  side  of  the  equator.     This  fact,  alone,  is  strongly  corroborative  of  this  hypothesis. 

The  rain  guage  tells  us  also  the  same  story.  The  yearly  average  of  rain  in  the  North  Temperate  Zone  is 
according  to  Johnston,  37  inches.     He  gives  but  26  in  the  South  Temperate. 

Moisture  is  never  extracted  from  the  air  by  subjecting  it  from  a  low  to  a  higher  temperature,  but  the 
reverse.  Tbus,  all  that  air  which  comes  loaded  with  moisture  from  the  other  hemisphere,  and  is  borne  into 
this,  with  the  S.  E.  trade  winds,  travels  in  the  upper  regions  of  the  atmosphere  until  it  reaches  the  calms  of 
Cancer — here  it  becomes  the  surface  wind  that  prevails  from  the  southward  and  westward.  As  it  goes  North 
it  grows  Gooler,  and  the  process  of  condensation  commences.* 

We  may  now  liken  it  to  the  wet  sponge,  and  the  decrease  of  temperature  to  the  hand  that  squeezes  that 
sponge.  Finally  reaching  the  cold  latitudes,  all  the  moisture  that  a  dew  point  of  zero,  and  even  far  below, 
can  extract,  is  rung  from  it ;  and  this  air  then  commences  "  to  return  according  to  his  circuits"  as  dry 
atmosphere.  And  here  we  can  quote  Solomon  again :  "  The  North  wind  driveth  away  rain."  This  is  a 
meteorological  fact  of  high  authority  and  great  importance  in  the  study  of  the  circulation  of  the  atmosphere. 

*  The  peculiar  clouds  of  the  trade  winds  are  fonned  between  the  two  currents  of  air.  They  are  probably  formed  of  vapor  condenied 
from  the  upper  current,  and  evaporated  aa  it  descends,  by  the  lower  and  dry  current  from  the  polea.  Jt  ia  the  same  phenomenon 
up  there,  which  is  •«  often  obferved  here  bdow  :  when  a  cool  a^d  dry  current  of  air  meets  a  warm  and  wet  one,  an  evolution  of  vapor  or 
fog  ensues. 
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This  air  that  is  returning  from  the  North  in  the  general  channels  of  circulation,  does  not  ordinarily  come 
in  contact  with  the  surface  of  the  water,  but  remains  in  the  upper  regiops  isolated  from  all  sources  of  vapor, 
except  the  upper  clouds^  until  it  descends  in  the  calms  of  Cancer,  and  commences  to  blow  the  trades,  as  at  B, 
(Plate  II.)  Here  it  is  as  the  dry  sponge,  taking  up  and  evaporating  fresh  water  from  the  sea  with  great 
aTidity.  This  supposition  is  strengthened  by  the  circumstance  that  the  saltest  part  of  the  ocean  is  near  the 
calm  belts  of  Cancer  and  Capricom.  By  the  time  these  winds  reach  the  equatorial  calms  they  are  saturated 
with  moisture ;  thus  loaded,  they  retum  to  refresh  the  earth  with  rain,  to  cover  the  hills  with  snow,  and  to 
supply  the  fountains  of  our  great  rivers  with  water. 

By  reasoning  in  this  manner,  we  are  led  to  the  conclusion  that  our  rivers  are  supplied  with  their  waters, 
principally  from  the  trade  wind  regions — the  northern  rivers  from  the  southern  trades,  and  the  southem  rivers 
from  the  northern  trade  winds. 

Taking  for  our  guide  such  faint  glimmerings  of  light  as  we  can  catch  from  nature,  and  supposing  these 
vicws  to  be  correct,  then  the  saltest  portion  of  the  sea  should  be  in  the  trade  wind  regions,  where  the  water 
for  all  the  rivers  is  evaporated — and  there  the  saltest  portions  are  found. 

Dr.  RcrscHENBERGER,  of  thc  Navy,  on  his  late  voyage  to  India,  was  kind  enough  to  conduct  a  series  of 
observations  on  the  specific  gravity  of  sea  water. 

In  about  the  parallel  of  17*^  N.  and  S.  towards  the  Polar  borders  of  the  trade  wind  regions — he  found 
the  heaviest  water.  Though  so  warm,  the  water  here  was  heavier  than  the  cold  water  to  the  South  of  the 
Cape  of  Good  Hope. 

In  summing  up  the  evidence  in  favor  of  this  view  of  the  general  system  of  atmospherical  circulation,  it 
remains  to  be  shown  how  it  is,  if  the  viewbe  correct,  there  should  besmaUer  riversor  lessrains  in  the  southern 
hemisphere. 

The  winds  that  are  to  blow  as  the  N.  E.  trade  winds,  returning  from  the  Polar  regions  where  the  moisture 
has  been  compressed  out  of  them,  remain,  as  we  have  seen,  dry  winds  until  they  cross  the  calm  zone  of  Cancer, 
and  are  felt  on  the  surface  as  the  N.  E.  trades.  About  two-thirds  of  them  only  can  there  blow  over  the  ocean, 
the  rest  blow  over  the  land,  over  Asia,  Africa,  and  North  America,  where  there  is  but  comparitively  a  small 
portion  of  evaporating  surface  exposed  to  their  action. 

The  zone  of  the  N.  E.  trades  extends,  on  an  average,  from  about  29°  North  to  7°  North.     Now  if  we  1 

examine  the  globe,  to  see  how  much  of  thiszone  is  land,  and  how  much  water,  we  shall  find,  commencing  p 

with  China  and  coming  over  Asia,  the  broad  part  of  Africa,  and  so  on,  across  the  continent  of  America  to  the  fl 

Pacific,  land  enough  to  fiU  up  as  nearly  as  may  be,  just  one-third  of  it.     This  land  if  thrown  into  one  body      ,  V 

between  these  parallels,  would  make  a  belt  equal  to  120°  of  longitude.  fc 

Upon  this  supposition,  then,  two-thirds  only  of  the  N.  E.  trade  winds  are  fully  charged  with  moisture,  and 
only  two-thirds  of  the  amount  of  rain  that  falls  in  the  northern  hemisphere  falls  in  the  southern. 

Thi<*  estimate  as  to  the  quantity  of  rain  in  the  two  hemispheres,  is  one  which  is  not  capable  of  verifica- 
tion  by  any  more  than  the  rudest  approximations,  for  the  greater  extent  of  S.  E.  trades  on  one  side,  and  of 
high  mountains  on  the  other,  must  each  of  necessity,  and  independent  of  other  agents,  have  its  eflTects. 
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These  calm  and  trade  wind  regions  or  belts,  move  up  and  down  the  earth,  annually  in  latitude  nearly  a 
thousand  miles.  In  July  and  August,  the  zone  of  equatorial  calms  is  found  between  7^  N.  and  12^  N. ; 
sometimes  higher;  in  March  and  April,  between  latitude  d^  S.  and  2^  N. 

With  this  fact,  these  points  of  view,  and  tho  Trade  Wind  Chart  before  us,  it  is  easy  to  perceive  why  it  is 
.-  that  we  have  a  rainy  season  in  Oregon,  a  rainy  and  dry  season  in  California,  another  at  Panama,  two  at  Bogota, 

;  none  in  Peru,  and  one  in  Chile. 

4 

^  In  Oregon  it  rains  every  month,  but  more  in  the  winter  months. 

4  The  winter  there  is  th^  summer  of  the  southern  hemisphere,  when  this  steam  engine  is  working  with  the 

greatest  pressure.     The  vapor  that  is  taken  up  by  the  S.  E.  trades,  is  borne  along  over  the  region  of  N.  E. 

t  trades  to  latitude  35°  or  40°  N.,  where  it  descends  and  appears  on  the  surface  with  the  S.  W.  winds  of  those 

latitudes.     Driving  upon  the  highlands  of  the  continent,  this  vapor  is  condensed  and  precipitated   during  tbis 

J|  part  of  the  year,  almost  in  constant  showers. 

j  In  the  winter,  the  calm  belt  of  Cancer  approaches  the  equator.    This  whole  system  of  zones,  viz :  trades, 

calms  and  westerly  winds,  follow  the  Sun;    and  they  of  our  hemisphere  are  nearest  the  equator  in  the  winter 
and  spring  months  than  at  any  other  season. 

The  S.  W.  winds,  backing  down  at  this  season  to  the  South,  reach  as  far  down  as  the  lower  part  of  Cali- 

fornia.     In  winter  and  spring  the  land  in  California  is  cooler  than  the  sea  air,  and  is  quite  cold  enough  to 

^  extract  moisture  fromit.     But  in  summer  and  autumn  the  land  is  the  warmer,  and  cannot  condense  the  vapors 

1  of  water  held  by  the  air.     So  the  same  cause  which  made  it  rain  in  Oregon,  now  makes  it  rain  in  California. 

I  As  the  Sun  retums  to  the  North,  he  brings  the  calm  belt  of  Cancer  and  the  N.  E.  trades  along  with  him  ;  and 

now  at  places  where  six  months  before,  the  S.  W.  winds  were  the  prevailing  winds,  the  N.  E.  trades  are  found 

■]  10  blow.     This  is  the  case  in  the  latitude  of  California.     The  prevailing  winds  then,  instead  of  going  from  a 

warmer  to  a  cooler  climate  as  before,  are  going  the  opposite  way.     Conspquently,  they  cannot,  if  they  have 

the  moisture  in  them  to  make  rains  of,  precipitate  it  under  such  circumstances. 

Panama  is  in  the  region  of  equatorial  calms.  This  belt  of  calms,  as  may  be  seen  by  the  charts,  traveb 
during  the  year  back  and  forth  over  about  17°  of  latitude,  coming  further  North  in  the  summer,  where  it  tarries 
for  several  months,  and  then  retums  so  as  to  reach  its  extreme  southern  latitude  some  timein  MarchorApril. 
Where  these  calms  are,  it  is  always  raining,  and  the  chart  shows  that  they  hang  over  the  latitude  of  Panama, 
from  June  to  November ;  consequently,  from  June  to  November  is  the  rainy  season  at  Panama.  The  rest  of 
the  year,  that  place  is  in  the  region  of  the  N.  E.  trades,  which,  before  they  arrive  there,  have  to  cross  the 
^  mountains  of  the  isthmus,  on  the  cool  tops  of  which  they  deposite  their  moisture,  and  leave  Panama  rainless  and 
pleasant,  until  the  Sun  returns  North  with  the  belt  of  equatorial  calms  after  him.  They  then  push  the  belt  of 
N.  E.  trades  farther  to  the  North,  occupy  a  part  of  the  winter  zone  and  refresh  that  part  of  the  earth  with 
summer  rains. 

This  belt  of  calms  moves  over  more  than  double  of  its  breadth,  andlhe  entire  motion  from  South  to  North 
is  accomplished  generally  in  two  months,  May  and  June. 
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We  shall  now  be  enabled  to  detennine,  if  the  views  which  I  have  been  endeavoring  to  present  be  correct, 
what  parts  of  the  earth  are  subject  to  the  greatest  fall  of  rain.  They  should  be  on  the  slopes  of  those  mountabs 
which  the  trade  winds  first  strike  ailer  having  blown  across  the  greatest  tract  of  ocean.  The  more  abrupt  the 
elevatioD  as  the  land  rises  from  the  ocean,  the  greater  the  amount  of  precipitation. 

If,  therefore,  we  commence  at  the  parallel  of  about  30°  N.  in  the  Pacific,  where  the  N.  E.  trade  winds 
first  strike  that  ocean,  and  trace  them  through  their  circuits  till  they  first  strike  high  mountains,  we  ought  to 
find  such  a  place  of  heavy  rains. 
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Take  the  parallel  of  4°  N.,  as  an  illustration :  during  these  two  months,  the  entire  belt  of  calms  crosses  this 
parallel,  and  then  leaves  it  in  the  region  of  the  S.  £.  trades.  During  these  two  months,  it  waspouring  down 
rain  on  that  parallel.  After  the  calm  belt  passes  it,  the  rains  cease,  and  the  people  in  that  latitude  have  no 
more  wet  weather  till  the  fall,  when  the  belt  of  calms  recrosses  this  parallel  on  its  way  to  the  South.  By 
examining  the  "  Trade  Wind  Chart,"  it  may  be  seen  what  the  latitudes  are  ihat  have  two  rainy  seasons,  and 
that  Bogota  is  within  the  bi-rainy  latitudes. 

The  coast  of  Peru  is  within  the  region  of  perpetual  S.  E.  trade  winds.  Though  the  Peruvian  shores  aie 
on  the  verge  of  the  great  South  sea  boiler  ;  yet  it  never  rains  there.  The  reason  is  plain,  and  the  charts  raake 
it  obvious.    " 

The  S.  £.  trade  winds  in  the  Atlantic  ocean  first  strike  the  water  on  the  coast  of  Africa.  Traveling  to 
theN.  W.,  they  blow  obUquely  across  the  ocean  until  they  reach  the  coast  of  Brazil.  By  this  time,  they  are 
heavily  laden  with  vapor,  which  they  continue  to  bear  along  across  the  continent,  depositing  it  as  they  go,  and 
suppljing  with  it  the  sources  of  the  Rio  de  la  Plata  and  the  southern  tributaries  of  the  Amazon. 

Finally,  they  reach  the  snow-capped  Andes,  and  here  is  wrung  from  them,  the  least  particle  of  moisture 
that  that  very  low  temperature  can  extract. 

Reaching  the  summit  of  the  range,  they  now  tumble  down  as  cool  and  dry  winds  on  the  slopes  beyond. 
Meetiag  with  no  evaporating  surface,  and  with  no  temperature  colder  than  that  to  which  they  were  subjected 
on  the  mountain  tops,  they  reach  the  ocean  before  they  become  charged  with  fresh  vapor,  and  before,  therefore, 
they  have  any  which  the  Peruvian  climate  can  extract.  Thus  we  see  how  the  top  of  the  Andes  becomes  the 
reservoir  from  which  are  supplied  the  rivers  of  Chile  and  Peru. 

We  see,  moreover,  that  the  Andes  and  all  other  mountains  which  run  North  and  South  have  a  dry  and  a 
rainy  side,  and  that  the  prevailing  winds  of  the  latitude  determine  which  is  the  rainy  and  which  the  dry  side.  ^^ 

Thas  let  us  take  the  southern  coast  of  Chile  for  illustration  :  in  our  summer  time,  when  the  sun  comes 
North,  and  drags  aAer  him  his  belts  of  perpetual  winds  and  calms,  that  part  of  the  coast  is  left  within  the  regions 
of  the  N.  W.  winds — the  winds  that  are  counter  to  the  S.  £.  trades — which,  cooled  by  the  winter  terapera-  g 

ture  of  the  highlands  of  Chile,  deposite  their  moisture  copiously.  During  the  rest  of  the  year,  the  most  of 
Chile  is  in  the  regions  of  the  S.  £.  trades,  and  the  «Jame  causes  which  operate  in  California  to  prevent  rain 
there,  operate  in  Chile ;  only  the  dry  season  in  one  place  is  the  rainy  season  of  the  other.  Jf 

Hence  we  see  that  the  weather  side  of  all  such  mountains  as  the  Andes  is  the  wet  side,  and  the  lee  side  •; 

the  dry.  J; 
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Commencing  at  this  parallel  of  30°,  therefore,  in  the  North  Pacific,  and  tracing  thence  the  coiirse  of  the  N. 
E.  trade  winds,  we  shall  find  that  they  blow  thence,  and  reach  the  region  of  equatorial  calms  near  the  Caroline 
Islands.  Here  they  rise  up ;  but  instead  of  pursuing  the  same  course  in  the  upper  stratum  of  winds  through 
the  southern  hemisphere,  they,  in  consequence  of  the  rotation  of  the  earth,  are  made  to  take  a  S.  E.  course. 
They  keep  in  this  upper  stratum  until  they  reach  the  calms  of  Capricorn,  between  the  parallels  of  30°  and  40°; 
after  which  they  become  the  prevailing  N.  W.  winds  of  the  southern  hemisphere,  which  correspond  to  the  S. 
W.  of  the  northern.  Continuing  on  to  the  S.  E.  they  are  now  the  surface  winds ;  they  are  going  from  warmer 
to  cooler  latitudes ;  they  become  as  the  wet  sponge,  and  are  abruptly  intercepted  by  the  Aiides  of  Patagonia, 
whose  cold  cummit  compresses  them,  and  with  its  low  dew-point  squeezes  the  water  out  of  them.  Captain 
Kingfound  the  astonishing  fall  of  water  here  of  nearly  13  feet  (151  iiiches)  in  41  days ;  and  Mr.  Darwin  re- 
ports  that  the  sea  water  along  this  part  of  the  South  American  coast  is  sometimes  quite  fresh. 

We  ought  to  expect  a  corresponding  rainy  region  to  be  found  to  the  North  of  Oregon ;  but  there  the 
mountains  are  not  so  high,  the  obstruction  to  the  S.  W.  winds  is  not  so  abrupt,  the  highlands  are  farther  from 
the  coast,  and  the  air  which  these  winds  carry  in  their  circulation  to  that  part  of  the  coast,  though  it  be  as 
heavily  charged  with  moisture  as  at  Patagonia,  has  a  greater  extent  of  country  over  which  to  deposit  its  rain, 
and  consequently  the  fall  to  the  square  inch  will  not  be  as  great.^ 

In  like  manner  we  should  be  enabled  to  say  in  what  part  of  the  world  the  most  equitable  climates  are  to 
be  found.  They  are  to  be  found  in  the  equatorial  calms,  where  the  N.  E.  and  S.  E.  trades  meet  fresh  from 
the  ocean,  and  keep  the  temperature  uniform  under  a  canopy  of  perpetual  clouds. 

The  mean  annual  fall  of  rain  on  the  entire  surface  of  the  earth  is  estimated  at  about  5  feet. 

To  evaporate  water  enough  annually  from  the  ocean  to  cover  the  earth,  on  the  average,  5  feet^  deep  with 
rain ;  to  transport  it  from  one  zone  to  another ;  and  to  precipitate  it  in  the  right  places,  at  suitable  times,  and 
in  the  proportions  due,  is  the  oflSce  of  the  grand  atmospherical  machine.  This  wateris  evaporated  principally 
from  the  Torrid  Zone.  Supposing  it  all  tocome  thence,  we  shall  have,  encircling  the  earth,  a  belt  of  ocean 
3,000  miles  in  breadth,  from  which  this  atmosphere  evaporates  a  layer  of  water  annually  16  feet  in  depth.  And 
to  hoist  up  as  high  as  the  clouds,  and  lower  down  again,  all  the  water  in  a  lake  16  feet  deep,  and  3,000 
miles  broad,  and  24,000  long,  is  the  yearly  business  of  this  invisible  machinery.  What  a  powerful  engine  is 
the  atmosphere  \\ 


•  I  have  since  through  the  kindness  of  A.  Holbrook,  Esq.,  U.  S.  Attorney  for  Oregon,  received  theOregon  Spectator  of  February 
13,  1851,  containing  the  Rev.  G.  H.  Atkinson'^  Meteorological  Table,  kept  in  Oregon  City,  during  the  month  of  January,  1851.  The 
quandty  of  rtiin  and  snow  for  that  month  is  13.63  inches,  or  about  one-third  the  average  quantity  that  faJIs  here  during  the  year. 

f  Since  this  paper  was  read,  "  Vol.  IX  Transactions  Bombay  Geographical  Society,  from  May,  1849,  to  August,  1850,"  has  been 
published.  From  it  1  derive  valuable  information  in  relation  to  ihis,  as  well  as  many  other  subjects.  In  his  Annual  Report  to  the 
Society,  Dr.  Buist,  the  Secrelary,  states  on  the  authority  of  Mr.  Laidly,  the  evaporation  at  Calcutta  lo  be  «•  about  15  feet  annually  ;  that 
between  the  Cape  and  Calcutta  averages  in  October  and  November  nearly  2  inch  daily  ; — betwixt  IQO  and  20O  in  the  Bay  of  Bengal  it 
was  found  to  exceed  an  inch  daily — supposing  this  to  be  double  the  average  throughout  the  year,  we  should,"  continues  the  Doctor, 
••  have  18  feet  of  evaporation  annually,"  p.  c.v. 

If,  in  considering  ihe  direct  observations  upon  the  daily  rate  of  evaporation  in  Indin,  it  be  remembered  thnt  the  seasons  there  are  di- 
vidsd  int*  wet  and  dry  ;— that  ia  tk«  dry  uMMom  evaporation  in  th«  Indian  Ocefin,  btcause  of  its  high  temperature~«nd  also  of  the  hi^ 
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We  see  light  beginning  to  break  upon  us — ^for  we  now  begin  to  pereeive  why  it  is  that  the  pro- 
portions  between  the  land  and  water  were  made  as  we  find  them  in  nature.  If  there  had  been  more  water 
and  less  land,  we  should  have  had  more  rain,  and  vice  versa;  and  then  climates  would  have  been  diSerent  from 
what  thej  now  are,  and  the  inhabitants,  neither  animal  nor  vegetable,  would  have  been  as  they  are.  And  as 
they  are,  that  wise  Being,  who,  in  his  kind  Providence,  so  watches  over  and  regards  the  things  of  this  world 
that  he  takes  knowledge  of  the  sparrow^s  fall,  and  numbers  the  ver}'  hairs  of  ourhead,  doubtless  designed  them 
to  be. 

In  some  parts  of  the  eartfa  the  precipitation  is  greater  than  the  evaporation ;  tkus,  the  amount  of  water 
bome  down  by  every  river  that  runs  into  the  sea  may  be  considered  as  the  excess  of  the  precipitatibn  over  the 
evaporation  thnt  takes  place  in  the  valley  drained  by  that  riven 

In  other  parts  of  the  earth  the  evaporation  and  precipitation  are  exactly  equal,  as  in  those  inland  basins 
such  as  that  in  which  the  city  of  Mexico,  Lake  Titicaca,  the  Caspian  Sea,  etc.,  etc,  are  sitaated;  whichbasins 
have  no  ocean  drainage. 

If  more  rain  fell  in  the  valley  of  the  Caspian  than  is  evaporated  from  it,  that  sea  would  finally  get  fuU 
and  overflow  the  whole  of  that  great  basin.  If  less  fell  than  is  evaporated  from  it  again,  then  that  sea,  in  the 
course  of  time,  would  dry  up,  and  plants  and  animals  would  all  perish  there  for  the  want  of  water. 

In  the  sheets  of  water  which  we  find  distributed  over  that  and  every  other  inhabitable  inland  basin,  we 
see  reservoirs  or  evaporating  surfaces  just  sufficient  for  the  supply  of  that  degree  of  moisture  which  is  besC 
adapted  to  the  wdl  being  of  the  plants  and  animals  that  people  such  basins. 

In  other  parts  of  the  Earth  still,  we  find  places,  as  the  Desert  of  Sahara,  in  which  neither  evaporation  nor 
precipitation  takes  place,  and  in  which  we  find  neither  plant  nor  animal. 

In  contemplating  the  system  of  terrestrial  adaptations,  these  researches  have  taught  me  to  regard  the  great 
deserts  of  the  Eartb,  as  the  Astronomer  does  the  counterpoises  to  his  telescope — though  they  be  mere  dead 
weights,  they  are,  nevertheless,  necessary  to  make  the  balance  complete,  the  adjustmentsof  this  machine  per- 
fect.  These  counterpoises  give  ease  to  the  motions,  stability  to  the  performance,  and  accuracy  to  the  workings 
of  the  instiument.     They  are  compensaHans. 

Whenever  I  tum  to  contemplate  the  works  of  nature,  I  am  struck  with  the  admirable  system  of  compen- 
satlon,  with  the  beauty  and  nicety  with  which  every  department  is  poised  by  the  others ;  things  and  principles 
are  meted  out  in  directions  the  most  opposite,  but  in  proportions  so  exactly  balanced  and  nicely  adjusted,  that 
results  the  most  harmonious  are  produced. 

It  is  by  the  action  of  opposite  and  compensating  forces  that  the  Earth  is  kept  in  its  orbit,  and  the  stars 
are  held  suspended  in  the  azure  vaults  of  Heaven ;  and  these  forces  are  so  exquisitely  adjusted,  that  at  the  end 


tempmtore  aod  dry  state  of  the  wind— probably  goe«  on  more  rapidly  tbere  tban  anywhere  ebe  in  the  world— If,  moreorer,  we  remem- 
ber  that  the  regular  trade  wini  regions  proper,  are  for  the  most  part  rainleta  regiona  at  eea  ;  that  evaporation  ie  going  on  (\rom  tkem  all 
the  year  round,  we  ■kail  kare  reaaon  to  consider  the  eetimate  of  16  feet  annually  for  the  trade  wind  forface  of  the  ocean  ttot  too  high. 
Whai  a  powerfiil  engiAe,  therefore,  may  not  the  ataioapbere  be  oomidered ! 
10 
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of  a  thousand  years,  the  Earth,  the  Sun  and  Moon,  and  every  star  is  found  to  return  to  its  proper  place  at  the 
proper  moment. 

Nay,  philosophers  tell  us,  when  the  little  snow-drop,  which  in  our  garden  walks  we  may  now  see  raising 
its  beautiful  head  to  remind  us  that  spring  is  at  hand,  was  created,  that  the  whole  mass  of  the  Earth  from  pole 
to  pole,  and  from  circumference  to  centre,  must  have  been  taken  into  account  and  weighed,  in  order  that  the 
proper  degree  bf  strength  might  be  given  to  the  fibres  even  of  this  little  plant. 

Botanists  tell  us  that  the  constitution  of  this  plant  is  such  as  to  require  that  at  a  certain  stage  of  its 
growth,  the  stalk  should  bend,  and  the  flower  should  bow  its  head,  that  an  operation  may  take  place,  which 
is  necessary,  in  order  that  the  herb  should  produce  seed  after  its  kind ;  and  that  after  this  its  vegetable  health 
requires  that  it  should  lifl  its  head  again  and  stand  erect  Now,  if  the  mass  of  the  Earth  had  been  greater  or 
less,  the  force  of  gravity  would  have  been  different ;  in  that  case  the  strength  of  fibre  in  the  snow-drop,  as  it 
is,  would  have  been  too  much  or  too  little ;  the  plant  could  not  bow  or  raise  its  head  at  tbe  right  time ;  fecun- 
dation  could  not  take  place,  and  its  family  would  have  become  extinct  with  the  first  individual  that  was  planted, 
because  its  "seed"  would  not  have  been  "in  itself,"  and  therefore  it  could  not  reproduce  itself. 

Now,  if  we  see  such  perfect  adaptation,  such  exquisite  adjustment,  in  the  case  of  one  of  the  smallest 
flowersof  the  field,  how  much  more  may  we  not  expect  "compensation"  in  the  atmosphere,  upon  the  right  ad- 
justment  and  due  performance  of  which  depends  not  only  the  life  of  that  plant,  but  the  well  being  of  every  indi- 
vidual  that  is  found  in  the  entire  vegetable  and  animal  kingdoms  of  the  world. 

When  the  East  winds  blow  for  a  little  while,  they  bring  us  air  saturated  with  moisture  from  the  Gulf 
Stream,  and  we  complain  of  the  sultry,  oppressive,  heavy  atmosphere  ;  the  invalid  grows  worse,  and  the  well 
man  feels  ill,  because  when  he  takes  this  atmosphere  into  his  lungs,  it  is  already  so  charged  with  moisture,  that 
it  cannot  take  up  and  cany  off*  that  which  encumbers  his  lungs,  and  which  nature  has  caused  to  be  deposited 
there,  that  this  atmosphere  may  take  up  and  carry  off.  At  other  times  the  air  is  dry  and  hot ;  he  feels  that  it 
is  conveying  off  matter  from  the  fungs  too  fast,  he  realizes  the  idea  that  it  is  consuming  him,  and  he  calls  it 
parching. 

Therefore,  in  considering  the  general  laws  of  atmospherical  circulation,  in  order  to  get  at  the  clue  to  them, 
I  have  fdt  myself  constrained  to  set  out  with  the  assumption,  that  if  the  atmosphere  had  had  a  greater  or  less 
capacity  for  moisture,  or  if  the  proportion  of  land  and  water  had  been  different — if  the  earth,  air  and  water, 
had  not  been  in  exact  counterpoise — ^the  whole  arrangement  of  the  animal  and  vegetable  kingdoms  would  have 
yaried  from  its  present  state.  But  Qod  chose  to  make  those  kingdoms  what  they  are ;  for  this  purpose  it  was 
necessary,  in  his  judgment,  to  establish  the  proportions  between  the  land  and  water,  and  the  desert,  just  as 
they  are,  and  to  make  the  capacity  of  tbe  air  to  circulate  heat  and  moisture  just  what  it  is,  and  to  have  it  to  do 
all  its  work  in  obedience  to  law,  and  in  subservience  to  order.  If  the  proportions  of  each  were  not  adjusted 
accordingto  the  reciprocal  capacities  of  all  toperform  the  functions  required  by  each,  why  should  we  be  told 
that  "He  measured  the  waters  in  the  hoUow  of  his  hand,  and  comprehended  the  dust  in  a  measure,  and 
weighed  the  mountains  in  scales,  and  the  hiUs  in  the  balance  ?"      Why  did  hc  span  the  heavens,  but  that  he 


Digitized  by 


Google 


IlED    FOGS   AMD   S£A    DUST.  75 

migfat  mete  out  the  atmosphere  in  exact  proportion  to  all  the  rest,  and  impart  to  it  those  properties  and  powers 
which  it  was  necessary  for  it  to  have,  in  order  that  it  might  perform  all  those  offices  and  duties  for  which  He 
designed  it?  I  have  not  the  time,  and  if  I  hadthe  time  Ihave  not  the  heart  so  to  abuse  the  patience  of  those 
who  read)  as  I  should  do,  by  attemptbg  to  discuss,  at  this  time,  the  currents  of  the  ocean,  and  to  tell  of  the 
beautiful  discoveries  to  which  our  system  of  investigations  has  led  us  with  regard  to  those  great  agents  in 
the  terrestrial  economy. 

Harmonious  in  their  action,  the  air  and  sea  are  obedient  to  law,  and  subject  to  order  in  all  their  move- 
ments ;  when  we  consult  them  in  the  performance  of  their  offices,  they  teach  us  lessons  conceming  the  wonders 
of  the  deepy  the  mysteries  of  the  sky,  the  greatness  and  the  wisdom  and  goodness  of  the  Creator.  The 
investigations  into  the  broad-spreading  circle  of  phenomena  connected  with  the  winds  of  heaven  and  the 
waves  of  the  sea,  are  second  to  none  for  the  good  which  they  do,  and  the  profit  wbich  they  give. 

The  Astronomer  sees  the  hand  of  God  in  the  sky ;  but  the  right  minded  mariner  who  looks  aloft  as  he 
ponders  over  these  things,  hear  His  voice  in  eveiy  wave  of  the  sea  that  '^claps  its  hands,"  and  feels  His 
presence  ifi  every  breeze  that  blows. 


Red  Fogs  and  Sea  Dust. 

Every  seamen  has  seen  or  heard  of  the  ^^Sirocco  dust"  of  the  Mediterranean,  and  of  the  ^^Afirican  dust,'* 
or  ^^Red  Fogs"  of  the  Cape  de  Verds  and  the  adjoining  ocean. 

Thomas  Ewbank,  esq«,  who  administers  the  office  of  flie  United  States  Patent  Office  with  so  much  ability, 
has  kindly  fumished  me  with  a  description  of  startns  of  ^^  Afiican  dust,''  or  ^^  sand,"  as  it  is  sometimes 
called,  which  he  encountered  during  a  passage  firom  Richmond,  Va.,  to  Rio  de  Janeiro,  in  the  winter  of 
1845-6.    He  says : 

^'  We  had  rough  and  wet  weather  for  a  fortni^t  or  more.  The  roughest  start  fbr  Rio,  the  Captain  (an 
old  trader)  had  ever  experienced.  Few  sights  interested  me  more,  on  approaching  and  passing  through  the 
flying-fish  latitades,  than  those  beautifU  and  interesting  creatures — ^indeed  none,  except  superb  oceanic  skies, 
some  of  which  were  so  rich  that  I  endeavored  to  preserve  their  features  for  an  artist  friend.  I  presume  there 
was  nothing  in  them,  gorgeous  as  they  were,  which  had  not  been  often  seen  by  seamen ;  but  at  one  part  of 
the  Toyage,  they  changed  in  color  and  character,  and,  at  length,  so  decidedly,  as  to  excite  the  admiration 
of  both  sldpper  and  crew — so  rich  and  transcendently  glorious  and  rachanting  they  became.  It  was,  I 
beUeve,  the  introduction  of  a  new  pigment,  so  to  speak,  on  the  solar  pallet,  that  wrou^t  this  wonder ; 
althoagh  I  did  not  suspect  thiB  until  some  days  had  elapsed.  The  color  which  now  overpowered  and  gave  tone 
to  the  celestial  landscapes  was  that  of  a  rich  cream.  I  could  compare  it  to  nothing  else,  while  its  tints  varied 
fiom  fawn  to  pale  white.  It  first  was  observed  on  the  lOth  of  January,  and  disappeared  on  the  18th,  leaving 
as  suddenly  as  it  came.     Nothmg  of  the  kind  occurred  again,  either  on  the  outward  or  homeward  voyage. 

«  January  10,  1846.     Latitude  23°  33'  N.,  longitude  34°  37'  W.     A  swellmg  sea,  but  a  glorious  day. 
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Rich  and  mellow  paintings  over  head — sketched  one : — ^A  narrow  slate  coiored  ribbon  circumscribed  the  horizon, 
and  upon  it  reposed  a  broad  belt  of  vermilion,  interspersed  with  soil  dashes  of  India  ink,  shaded  with  umber« 
This  glowing  field  merged  insensibly  above  into  a  bright  cream  or  yellow^  (a  new  firmamental  tintj^^and  this 
into  a  delicate  pale  green,  which  deepened  upwards  as  it  approached  tbe  summit  of  the  dome ;  while  over 
all)  amber-stained  masses  floated  diminishii^  in  size,  but  deepening  in  tone,  as  tbej  descended,  and  varying 
in  figore  everywhere. 

"  January  13.  Latitude  16°  07^  N.,  longitude  31°  13^  W.  The  wind  is  strongfrom  the  east,  and  brings 
with  it  a  BED  iMPALPABLE  powDER,  wbosc  prescnce  is  visiUe  on  the  windward  side  of  the  sails  and  ligging,  and 
is  tbought  to  bave  be^n  colleeting  for  the  past  two  days.  It  is  only  by  bringing  the  bur  or  loose  fibres  on 
the  outside  of  a  rope,  between  the  eye  and  tbe  sun,  tbat  its  presence  and  color  are  made  manifest.  The 
Captain  calls  it  JlfricoM  smd — says  he  bas  observed  the  like  before.  The  moon  this  evening,  as  well  as  the 
8un  during  tbe  day,  obscured  by  mist — supposed  to  be^  in  some  measure,  caosed  by  tbe  atmosphere  being 
surohai^ed  with  the  dust. 

«  January  14.  Latitude  13°  14'  N.,  longitude  29°  39^  W.  Thermometer  at  sunrise  72^,  at  2  P»  M.  76°, 
at  simset  74°.  Sun  clouded  most  of  the  day.  The  vessel  ploughs  up  flying-fish,  which,  as  they  wing 
their  way^  one  can  hardly  believe  they  are  not  swaUows.  At,  and  after  sunset^  appeared  panoramic  paintings, 
which  no  human  pencil  could  approximate,  nor  buman  pen  portray  balf  tbeir  beauties. 

^^  f mflgtnethe  «nith  of  azure,  diminisbing  ia  tone  down  OQe-&ird  of  tbe  vauft,  and  there  bleiiding  into  living 
emerald,  wbich,  as  it  descended,  vanisbed  throu^  a  straw  tint  into  briUiaot  white  at  25°  above^  and  coDtmaed 
wilh  locreaaiiig  brigltoess,  near  to  the  horizon.  The  heaving  waves  at  our  feet,  constituting  tbe  dark  and 
bold  for^ound  of  the  pictupe,  had  dwindled  iato  rest,  and  a  pale  baad  of  misty  brown  5°  or  €°  in  deptfa, 
ran,  «a  usual,  round  tbe  horizon,  its  upper  and  broken  edge,  of  course,  in  strong  reliefl 

^^  Upon  it  rested,  in  one  line^  two  adjoining  streaks  or  sbort  strata,  of  unequal  length,  densely  black,  aad 
sbaded  meUow  with  umber.  Two  smaUer  lay  just  above,  between  one  of  whtch  and  the  longest  below,  the 
glowii^  orb  peeped  out*  They  did  iiot  open  sufficiently  to  sbow  the  perfect  baU.  Portions  of  its  upper  and 
k)wer  boundaries  were  hid.  Tbree  more  small  strata  of  a  deep  chocolate  bue  were  grace&iUy  arrayed  above, 
in  manner  of  an  eye-lHOw. 

'^  Behind,  aad  stretching  far  above,  was  something  like  a  fawn  colored  fBin,  balf  opened,  wbose  leives 
were  marked  with  sUver  rays,  proceeding  from,  and  centermg  in,  the  orb.  A  simUar  fan  reversed  was  ud* 
folded  immediately  beneatk,  but  a^umed  a  darker  sbade  £rom  the  misty  belt  over  which  it  spread,  and  now 
the  finest  trait — aome  ei^t  or  nine  cumuli,  pioturesquely  shaped,  and  of  the  purest  cream  c(dor,  formed  a 
broken  arch  over  tbe  wfaole.  The  ciown  of  tliis  wide  curve  reached  bigh  into  the  emerald  field  ;  its  wings  ^ 
of  smaller  masses  descended  tfarougfa  the  gUstening  cream  and  white  nearly  to  the  dark  band  at  the  base  of 
aU.  Tbe  hi^est  portions  of  it  were  of  a  lighter  tinge  than  tbose  below,  so  much  so,  that  in  the  varyiog 
back  grounds  the  whole  appeared  in  equal  relieP. 

^^  I  never  saw  nor  imagined  a  scene  so  purely  chaste  and  captivating,  and  never  expect  to  see  the  like 
again. 
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^' As  the  SuQ  sunk,  tbe  scene  cfaaaged  into  another  ibout  as  lich  and  noTell  Tbe  clouds  gradoally 
turned  to  cbocolate,  and  tbe  ground  wark  to  creamy  whicb  ligbtened  in  tone  upwards. 

"  Again  :  the  zenith  next  was  purple,  wbicb  merged  below  into  crimson,  this  into  pink,  and  this  into  a 
light  and  dead  yellaw^  wfaich  toucbed  tbe  narrow  band  at  the  borizon — now  between  cinerous  and  slate. 
Clouds  varying  in  fiigure  and  magnitude,  floated  over  tbis  gorgeous  ground  work,  all  of  deep  umber,  and  theur 
lower  sides  sbowing  edges  of  red,  more  or  less  vivid. 

"  January  15.  Latitude  10°  27'  N.,  Longitude  29°  W.  At  11 A.  M.,  tbe  Sun  again  obscured  by  a dark 
browncloud  of  moderate  size,beneath  wbicb  adrab  curtainstretcbes  out,  bordered  with  a  wide  cinerousbem  below. 
From  the  concealed  orb,  wbite  and  cream  tinted  streams  descend,  producing  a  soft  and  singular  contrast  witb 
tbe  brigbt  blue  and  green  grounds  above,  witb  their  ligfat  floating  masses. 

^^  In  tbe  atlemoon  anotber  ricb  ground  work  of  cream  appeared,  and  upon  it  a  numerous  flock  of  cboco- 
late  fleeces,  aU  edged  with  wbite  and  silver — ^a  ^orious  picture.  The  day's  drop-scene  j^as  almost  as  ravish- 
ing  as  that  of  yesterday,  exbibiting  much  the  same  colors  but  diSerently  disposed.  A  fewparticulars  may  give 
artists  an  idea  of  its  character.  The  zenith  blue,  vanisbing  into  greenisb  white,  and  thence  into  vivid  white 
at  s^ut  balf-way  down  the  vavdt,  then  a  light  cream  tint  commenced  and  continued  increadng  indepthoftone 
to  the  ribbon  of  slaie  at  tbe  horizon.  Words  are  wanting  to  deseribe  the  richness  of  this  cream  below,  its 
delicacy  above,  and  purity  tbrougbout.  Tbe  Sun  was  aboat  8°  above  tbe  horizon,  glowing  as  yesterday  like 
an  eye  of  molten  gold  between  eyelids  of  densest  jet. 

''  Six  or  seven  degrees  above  bim  lay  adark  brown  fleecenot  less  tban20°  in  length  and  4°  in  depth,  and 
but  for  some  patches  resembling  dark  tortoise  sbell,  might  be  called  a  raven  black.  In  front  of  tbis,  shot  up 
{rom  tbe  orb  a  fan  of  rays,  and  a  similar  one  opened  below  him.  Eacb  did  not  exceed  a  sextant  or  sixth  part 
of  a  circle.  Their  efiect,  relieved  and  modified  as  tbey  were,  by  the  difierent  colored  media,  was  of  course, 
indescribable.  Tben,  on  eitber  band,  and  ail  above,  were  seen  single  clouds  of  varying  forms  and  sizes — 
aU  of  a  rich  chocdate  hue.  Their  under  sides  being  darkest,  and  edged  with  silver.  Those  lowest  were 
deeper  toned  than  those  above.  Their  longer  axes  were  inclined  to  tbe  departing  luminary,  and  moved  after 
him,  as  if  bastening  to  bid  bim  good  nigbt. 

^<  I  tbottgbt  tbese  cream  colored  scenes  might  be  named  (iuaker  skies^  for  bere  the  beavens  in  their  love- 
liest  costume,  not  only  sanction,  but  adopt  the  very  hues  that  pretty  sisters  of  tbe  sect  prefer.  Can  George 
Fox,  Wm.  Penn,  or  other  voyaging  patriarcbs  of  the  Friends,  while  on  missions  over  seas,  have  received 
their  canonical  colors  immedialely  from  above  ?     Caught  the  idea  and  inspiration  literally  from  the  clouds  ? 

*<  January  16.  Latitude  7^  44'  N.,  Longitude  28^  31'  W.  The  red  dust  obviously  accimulating  ;  one  of 
the  foiesails — an  old  one — ^looks  as  if  it  bad  received  a  coat  of  light  brick  colored  paint,  so  much  and  evenly  bas 
the  dust  collected  on  it.  We  are  opposite  Seni-Gambia  and  Soudan,  wbich  border  on  tbe  great  desert, 
wbeaee  the  Captain  thinks  the  shower  comes.  He  sent  a  man  aloft  to  collect  specimens  for  me,  but  after 
sevenJ  inefiectual  trials,  I  sent  up  a  sbeet  of  foolscap  paper,  wbich  he  rubbed  over  tbe  sail,  and  sent  it  down 
coated  over  with  a  ligbt  reddish  or  pale-brick  colored  tint.  Tbe  particles  are  so  minute,  and  adhere  so  firmly 
to  tbe  viUous  nap,  tbat  no  otber  way  occurred  to  me  to  obtain  them. 
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"  Most  of  this  colored  sheet  I  destributed  to  friends — a  small  portion  remaining  in  my  journal  is  sent 
herewith :  though  a  poor  specimen,  as  from  frequent  handling  the  darkest  parts  have  suffered  much.    A 
portion  was  sent  to  Professor  Baily,  at  West  Point,  whose  letter  on  the  subject  is  now  before  me,  dated 
March  6th,  1847.     He  says :  *  I  eagerly  examined  the  atmospheric  dust,  for  I  confidently  expected  to  find 
in,it  some  of  the  siliceous  infusoria  which  Ehrenberg  describes.     I  can,  however,  detect  nothing  but  irregular 
inorganic  fragments,  such  as  might  come  from  minute  volcanic  dust.         •••••• 

I  believe  if  a  more  advantageous  mode  of  collecting  it  had  been  adopted,  more  interesting  results  migfat  have 
been  obtained.' 

"  The  ground  of  this  evening's  drop-scene — a  light  and  dead  yellow. 

"  January  17.  Latitude  4°  57'  N.,  longitude  2T  43'  W.  Air  at  sunrise  78**.  Water  79^.5.  Barometer 
30.1.  At  noon,  air  82° — at  8  P.  M.  79°.  Wind  slackening — ^yesterday  it  wavered  as  if  about  to  leave  us. 
Sea  smooth ;  air  balmy,  but  damp.  Towards  evening  the  solar  disc  shone  through  the  dense  mist  unaccom<> 
panied  with  a  single  ray." 

'^  You  will  now,  sir,  be  able  to  judge  whether  I  am  right  or  wrong  in  attributing  the  predominance  of  a 
cream  color,  in  these  celestial  paintings,  to  the  atmospheric  sea  of  dust  through  which  we  were  for  several 
days  sailing.  If  they  appear  where  it  prevaUs  not,  I  am  of  course  mistaken.  At  any  rate,  they  appeared  DOt 
till  we  entered,  and  after  emerging  from  it,  they  were  seen  no  more. 

"  Very  respectfully,  your  obedient  servant, 

«THOS.  EWBANK. 
"  LiEUT.  Mauhy,  ^aiional  Observatory.^^ 


This  dust  is  also  described  by  Ehrenberg  and  others,  as  of  a  brick  red  or  cinnamon  color,  and  it  sometimes 
comes  down  in  such  quantities  as  to  cover  the  sails  and  rigging,  though  the  vessel  may  be  hundreds  of  miles 
from  the  land.     This  dust  had  generally  been  supposed  to  come,  as  its  name  imports,  from  Africa. 

Now,  the  generous  mariner,  who  has  had  the  heart  to  follow  me  around  with  ^^  the  wind  in  his  circuits," 
will  perceive  that  proof  is  yet  wanting  to  establish  it  as  a  fact,  that  the  N.  E.  and  S.  E.  trades,  after  meeting 
and  rising  up  in  the  equatorial  calms,  do  cross  over  and  take  the  tracks  represented  by  C  and  G — Plate  II. 

Statements  and  reasons  and  arguments  enough,  have  alieady  been  made  and  adduced,  to  make  it  highly 
probable,  according  to  human  reasoning,  that  such  is  the  case ;  and  though  the  theoretical  deductions  showing 
such  to  be  the  case,  be  never  so  good,  positive  proof  that  they  are  true,  connot  fail  to  be  received  with  delight 
and  satisfaction. 

Were  it  possible  to  take  a  portion  of  this  air,  as  it  travels  down  the  S.  E.  trades,  representing  the  general 
course  of  atmospherical  circulation,  and  to  put  a  tally  on  this  portion  of  air,  by  which  we  could  always 
recognise  it  again,  then  we  might  hope,  actually,  to  prove  by  evidence  the  most  positive,  the  channels  through 
which  the  air  of  the  trade  winds,  after  ascending  at  the  equator,  relurns  whence  it  came. 


Digitized  by 


Google 


RED  FOGS  AND  8EA  DUST. 


79 


But  the  air  is  visible,  and  it  is  not  easily  perceived  how  either  marks  or  tallies  may  be  put  upon  it,  that 
it  may  be  traced  in  its  paths  through  the  clouds. 

The  skeptic,  therefore,  who  is  hard  of  belief  that  the  general  circulation  is  such  as  Plate  II  represents  it 
to  be,  might  consider  himself  safe  in  his  unbelief,  were  he  to  declare  his  willingness  to  give  it  up  the  moment 
any  one  should  put  tallies  on  the  wings  of  the  wind,  which  would  enable  him  to  recognise  that  air  again  and 
those  tallies,  when  found  at  other  parts  of  the  Earth's  surface. 

As  difficult  as  this  seems  to  be,  it  has  actually  been  done.  Ehrenberg,  with  his  microscope,  has  estab- 
lished  almost  beyond  a  doubt,  that  the  air  which  the  S.  E.  trade  winds  bring  to  the  equator,  does  rise  up  and 
pass  over  into  the  northem  hemisphere. 

The  Sirocco  or  African  dust  which  he  has  been  observing  so  closely,  has  turned  out  to  be  tallies  put  upon 
ihe  wind  in  another  hemisphere ;  and  this  beautiful  instrument  of  his  enables  us  to  detect  the  marks  on  these 
little  tallies  as  plainly  as  though  those  marks  had  been  written  upon  labels  of  wood  and  tied  to  the  wings  of  the 
wind. 

This  dust,  when  subjected  to  microscopic  examinatioU)  is  found  to  consist  of  infusoria  and  organisms, 
whose  hahitat  is  not  Africa,  but  South  America,  and  in  the  S.  E.  trade  wind  region  of  South  America.  Prof. 
Ehrenberg  has  examined  specimens  of  sea  dust  from  the  Cape  de  Verds  and  the  regions  thereabout,  from 
Malta,  Grenoa,  Lyons  and  the  Tyrol,  and  he  has  found  such  a  similarity  among  them,  that  would  not  have  been 
more  striking,  had  these  specimens  been  all  taken  from  the  same  pile. 

South  American  forms  he  recognises  in  all  of  them ;  indeed  they  are  the  prevailing  forms  in  every  speci- 
men  he  has  examined. 

Speaking  of  the  dust  which  fell  at  Lyons,  he  says : — 

<<  The  fact  is  very  especially  remarkable  in  this  fall  of  dust,  that,  notwithstanding  its  agreement  with  the 
Atlantic  dust,  which  always  showed  dead  and  empty  shells  of  organisms,  the  eunoHa  amphyoxis  has  o/ten  been 
/ound  wUh  its  green  ovaries^  and  therefore  capable  of  life?'^ 

The  following  are  the  general  results  and  characteristics  of  the  new  sirocco  dust  as  announced  by  him  : 

^'  1.  The  dust  of  the  sirocco  hurricane  of  the  17th  of  October,  1846,  at  Lyons,  difiers  from  the  ordinaiy 
European  and  North  Afiican  dust,  but  agrees  entirely  with  the  meteoric  dust,  which,  since  1830,  have  been 
observed  inthe  Atlantic  ocean,  near  the  Cape  Verd  Islands,  and  in  the  sirocco  at  Malta  and  Genoa.  The 
specimens  of  ali  these  kinds  are  as  though  they  were  taken  from  one  and  the  same  well  mixed  package  of  dust, 
althoagh  their  highly  various  origin,  and  their  innumerable  multitudey  are  perfectly  demonstrated. 

<<2.  Besides,  the  direction  of  the  wind,  (which,  according  to  the  most  recent  and  fortunate  coUections 
and  coDclusions  of  meteorologists — Dove — gives  no  indication  of  the  source  of  the  storm,)  no  intemel  nor  ex- 
temal  evidence  of  the  dust  pronounces  for  its  origin  in  Africa)  butthere  are  many  forms  there  chiefly  orwholly 
native  to  South  America. 

<<  3.  Moreover,  the  Lyons  dust  cannot  have  arisen  from  the  far  interior  of  a  continent,  but  only  from  a 
coast  regioD,  if  it  have  generally  a  single  origin,  since  it  contains  marine  forms  now  living. 
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"  4.  The  contents  of  this  last  sirocco  dust  are  again  not  only  like  those  of  the  very  distant  Cape  V 
Islands,  but  even  so  very  like  what  has  fallen  there  for  sixteen  years,  that  the  difference  is  far  exceeded  by 
agreetnent,  and  seems  only  to  lie  in  the  defect  of  our  knowledge. 

^^  5.  As  no  uniform  mixture,  in  such  great  numbers  and  so  great  intervals  of  time  and  space,  can  ar 
even  though  the  investigations  include  so  few  occasions,  neither  from  one  limited  place,  where,  indeed,  vary 
moist  seasons  produce  varying  organisms,  nor  generally  can  it  be  an  unimportant  instantaneous  upraising  ( 
local  dust  by  whirlwind,  it  appears  to  belong  necessarilyi  to  a  more  constant  series  of  relations,  a  const 
cloud-dust  swimming  inthe  atmosphere,  and  always  receiving  new  contents,  which  a  hurricane  accidentf 
meeting  may  scatter  in  any  direction. 

^^  6.  In  how  far  certain  historical  kinds  of  thick  fog,  (of  course  excepting  that  arising  from  peat  fir( 
coincide  with  the  phenomenon,  we  cannot  now  decide ;  but  it  may  be  usefiil  to  point  out  the  possibility  of  si 
a  coincidence. 

"  7.  The  whole  number  of  organic  corpuscules  detected  in  the  nine  kinds  of  dust  yet  known,  and 
strikingly  similar,  amounts  nowto  ISspecies,  namely : 

Polygastrica,        ----- 67 

Phytolitharia, 46 

Polythalamia, 8 

Particulae  plantarum  molles, 7 

Insectorum  fragmenta, 1 

119 

Of  these,  seventeen  kinds, 8  Polythalamia, 

"  "  ** 7  Polygastrica, 

"  "  " 2  Phytolitharia,  (spongolilhide 

belong  to  the  sea  water ;  the  remaining  102,  with  the  exception,  perhaps,  of  the  few  new  kinds,  are  fn 
waterforms. 

"  8.  lAving/orms  have  been  broughtin  the  more  recent  dust^  which,  however,  gives  no  scientific  negat 
to  the  idea  of  an  extensive  sphere  of  life  in  the  atmosphere.  The  cotemporaneous  phytolitharia  are  ear 
forms — ^parts  of  not  independent  plants. 

"  9.  The  dust  bears  no  trace  of  volcanic  action.  •♦•••• 

"  As  in  the  Atlantic  meteor-dust,  so  also  in  that  of  Lyons,  the  phytolitharia  are  very  numerous,  wh 
points  to  important  conditions  in  the  relations  of  the  terrestrial  surface,  and  the  residue  of  vegetation,  2 
contradicts  theformation  of  the  substance  in  the  atmosphere  itself 

"  Comparing  now  the  dust  of  this  year  (1847)  from  Tyrol,  with  the  sirocco-dust  of  Malta,  Genoa,  8 
Lyons,  previously  described,  and  with  the  previously  analysed  meteor-dust  of  the  Cape  Verd  Islands  and 
Atlantic,  we  obtain  the  following  highly  remaikable  relations : 
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"  1.  The  color  and  the  whole  exterior  in  all  characters,  fineness,  adhesiveness  of  parts,  weight,  are  not  in 
Ihe  dry  Tyrol  snow-dust  as  in  the  ordinary  atmospheric  dust  of  storms,  but  entirely  and  wholly  similar  to  the 
sirocco  and  Atlantic  dust. 

^^  2.  The  organic  contents  which  so  highly  characterise  the  Atlantic  meteor-dust,  and  are  similarly  found 
in  the  sirocco-dust,  are  also  found  to  agree  in  a  yery  remarkable  manner  in  the  snow-dust. 

^^  The  analysis  already  published  of  the  meteor-dust,  fallen  from  1830  to  1847,  in  the  barmattan  or  trades, 
sirocco  and  fohn,  show  a  great  similarity  in  the  intermingling  of  organic  particles.  Such  an  intermingling 
might  be  expected  a  priori^  from  every  storm.  But  that  in  all,  similar  particles,  and  greai  numbers  of  different 
parHcleSj  should  similarly  vccur^  is  very  striking,  and  becomes  yet  more  so  when  we  consider  that  for  seven' 
teen  yearSy  and  in  different  times  of  the  year^  they  remain  so  simUar  that  even  the  predominatingforms  numeri' 
cally^  of  one  kind  of  dust^  are  also  the  predominating  forms  in  all  the  rest.  That  materials  existing  on  the 
surface  of  the  earth  are  so  similarly  carried  about  by  storms  is  not  supposable,  if  we  give  up  the  highly  im- 
probable  notion  that  all  the  hitherto  investigated  meteors  and  storms  had  their  origin  at  precisely  the  same 
limited  locality  of  one  and  the  same  country.  Wherever  life  is  found,  the  seasons  of  the  year  or  of  rains 
alternate,  and  with  them  altemate,  notonly  in  theory,but  according  to  my  own  frequent  and  direct  experience, 
eiher  the  mode  or  the  number  of  individual  living  forms.  Considering  the  intermixture  of  marine  animals, 
theirconstant  similarity  in  number,  and  the  always  recurring  predominance  of  the  same  forms,  we  see  that  no 
possibility  remains  of  supposing  that  the  meteor-dust,  which  the  European  sirocco  and  the  German  fohn  wind 
bring,  and  which  covers  the  Atlantic  Ocean  only  in  the  region  of  the  tradesy  even  in  the  European  winter, 
(January  and  February,}  should  always  originate  directlyfrom  the  West  Indies.  Impossible  as  it  is  to  conceive, 
of  all  the  storms  now  compared  from  1830  to  1847,  as  having  a  continuous  genetic  connection,  it  is  equally 
impossible  also  to  imagine  the  masses  of  dust  transported  by  them,  with  such  a  degree  of  similarity,  no^  ^o  Aat;€ 
a  genetic  connectiony        •  •  *  •.•  •  •  •  •  • 

^^  The  more,''  continues  this  eminent  microscopist,  ^^the  more  I  have  busied  myself  with  these  examinations 
of  atmospneric  dust,  the  more  confident  have  I  become  that  the  subject  is  of  great,  manifold,  and  rapidly  in- 
creasing  import :  that  it  conflicts  with  not  a  few  important  and  weighty  ideas,  and  draws  out  and  establishes 
other  new  and  important  scientific  notions.  This  is  but  the  beginning  of  a  fiiture  great  department  of  knowl- 
edge.  1  hope  that  the  foUowing  attempt  to  deduce  results  from  the  observations  which  I  have  collected  with 
some  trouble  and  very  great  care  and  circumspection,  may  not  lead  to  giving  too  great  prominence  to  what  is 
unimportant,  nor  fail  to  place  what  is  important  in  a  light  that  may  suggest  farther  and  correct  investigations, 

^*  1.  The  phenomena  here  collected,  under  the  name  of  trade-wind  dust,  have  been  hitherto  known  as  dustr 
hurricanes,  red  dust-rain,  red  volcanic-ashes-rain,  &c.,  &c. 

^^  The  name  trade- wind  dust  was  here  first  applied  to  the  AUantic  meteor-dust.     The  connection  of  this  with 

thetrade  wind,  and  not  with  theharmattan,  was.definitely  pronounced  in  1816  by  Captain  Tuckey;  it  was 

made  known  and  published  from  the  Prussian  merchant-ship,  Captain  Wendt,  in  1830 ;  in  1837,  by  Bennet, 

and  m  1839,  by  Captain  Haywood.     And  Admiral  Roussin  separated  the  constant  coast-cloud  firom  tl^e  periodip 

harmattan,  in  1817. 
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^^  5.  lo  the  microscopic  analysis  of  tbis  dust,  fresh  water  and  land  forms  are  by  far  the  most  predomir 
Only  the  following  genera  belong  alone  to  the  sea  water : 

Coscinodiscus,  Grammatophora, 

Diploneis,  Biddulphia, 

Goniothecium. 
*^  And  beside  these,  all  the  polythalamia  and  some  spongoliths  are  sea  formations.    Sp.  Clavus,  censcep 
Caput  serpentis,  obtusa  robusta. 

'^  Known  African  characteristic  forms  are  not  to  be  found.     The  great  number  of  forms  are  found  in  var 
parts  of  the  world,  even  in  Europe  and  Africa      The  foUowing  are  American  : 

Arcella  constricta,  Eunotia  quatemaria,  Stauroneis  dilatata, 

Desmcgonium  guyanense,  quinaria)  Surirella  peruana, 

Eunotia  Camelus,  Gomphonema  Vibrio,  Synedra  Entomon, 

depressa,  Himantidium  Papilio,  Fragmenta  incerta, 

Pileus,  ZygodoD, 

Navicula  undosa. 
^^  There  is  in  Africa  no  trade  wind,  and  no  surface  of  red  dust  which  can  supply  the  trade  wind.  ' 
sand  of  the  Sahara  is  white  and  grey ;  ihe  cloud-dust  of  the  trades  is  cinnamon-colored.  Since,  accordin 
experience,  an  upper  trade  wind  corresponds  with  the  lower  at  the  Peak  of  Tennerifie,  and  since  the  lowe 
not  an  African  wind,  but  difierent  from  the  harmattan,  it  follows  that  only  the  upper  wind  can  carry  the  du: 
Africa;  and  since  probably  it  does  not  continue  beyond,  falling  there,  and  becoming  the  lower  trade  wind 
precipitates  the  dust  in  that  region.  The  fact  that  South  American  forms  hare  been  observed  in  the  dust  oi 
trade  winds  gave  rise  originally  to  this  theory,  and  is  still  favorable  to  it,  and  moreover  the  number  of  tl 
forms  continually  increases.  The  American  dust,  therefore,  raised  up  in  the  region  of  equatorial  calms 
ascending  (South  American)  currents  of  air,  and  curried  by  the  upward  eastward  trade  winds  to  Africa,  by 
vertical  downward  current,  is  returned  to  America  through  the  lower  western  trades,  unless  it  have  been  ] 
viously  deposited  in  space. 

*<  That  this  dust  is  coarsest  near  Africa  may  be  explained  by  this  direct  sinking  down  in  that  regi 
while  lower  in  the  ocean  it  is  more  sifted  out ;  but  the  dust  of  March  9, 1838,  is  not  coarser  than  that  from  1 
Jago  in  the  Oape  Verde  Islands,  in  1833.  Thus,  the  place  of  falling  down  may  always  show  the  coarsest  pa 
"  It  is  worthy  of  remark,  that  North  America  is  seldom  reached  by  the  dust,  and  no  ship  in  the  Pac 
Ocean,  whence  we  may  conclude  that  the  constant  dust-cloud  zone  of  the  upper  atmosphere  truly  belongs  o 
the  Atlantic  northem  trades;  and  over  America,  when  it  begins  to  appear  in  the  South,  wholly  fails  in  the  Noi 
as  over  the  Sandwich  Islands,  and  consequently  cannot  be  brought  down  by  fire-meteors  and  meteoric  stones. 
It  is  now  proved  that  there  is  a  perpetual  upper  current  of  air  from  South  America  to  North  Afric 


i 

*yide  «PaMat-Staub  und  BlauRegen,  ein  g^roeees  organiaches  unsichtbares  Wirken  und  Leben  in  der  Atmosphiire. — Mehrere  Vorti 
yon  Dr.  Christian  Gottfried  Ehrenberg  :  Berlin,  1849/' 
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and  that  the  volume  of  air  in  these  upper  currents  which  flows  to  the  northward  is  nearly  equal  to  the  volume 
which  flows  to  the  southward  with  the  N.  E.  trade  winds,  there  can  be  no  doubt. 

The  "  rain-dust^'  has  been  observed  most  frequently  to  fall  in  spring  and  autumn  ;  that  is,  the  fall  has 
occurred  after  the  equinoxes,  but  at  intervals  from  them  varying  from  30  to  60  days — more  or  less.  To  account 
for  this  sort  of  periodical  occurrence  of  the  falls  of  this  dust,  Ehrenberg  thinks  it "  necessary  to  suppose  a  diut 
cUmd  to  be  hetd  constantly  swimming  in  the  atm^sphere  hy  coniinuom  currents  ofair^  and  lying  in  theregiono/ 
the  trade  windSf  but  svffering  prtrtial  and  periodical  deviaiionsy 

Now,  any  one  who  will  take  the  trouble  to  consult  the  "  Trade  Wind  Charts^'  of  the  Atlantic  Ocean,  will 
see  that  at  the  time  of  the  vernal  equinox  the  equatorial  calms  are  "  raging'^  between  the  parallels  of  4P  N. 
and  5^  S.,  and  that  consequently  the  places  between  these  parallels  are  then  in  their  rainy  season. 

The  "  rain-dust,'^  therefore,  it  may  be  inferred,  could  not  well  be  taken  up  between  these  two  parallels  at 
such  a  season.  The  earth  is  then  flooded  with  rain,  and  there  prevails  a  great  calm ;  and  as  the  air  is  saturated 
with  moisture,  and  consequently  as  there  is  no— little  or  no— evaporation  going  on  at  such  a  time  and  place,  it 
is  difficult  to  imagine  how  any  of  the  microscopic  organisms  of  a  locality  so  situated  should  be  teken  up  in  the 
atmosphere. 

But  if  the  examination  of  these  charts  be  carried  a  little  farther,  it  will  be  preceived  that  at  the  time  of  the 
vemal  equinox,  the  valley  of  the  lower  Oronoco  is  then  in  its  dry  season, — everything  is  parched  iip  with  thc 
drought,  the  pools  are  dry,  and  the  marshes  and  plains  arid  wastes.     All  vegetation  has  ceased,  the  great 
serpents  and  reptiles  have  buried  themselves  for  hibernation ;  *  the  hum  of  insect  life  is  hushed ;  and  the  still- 
ness  of  death  reigns  through  the  valley. 

Under  these  circumstances,  thelight  breeze,  raising  dust  from  lakes  that  are  dried  up,  and  lifting  motes 
firom  savannahs  that  are  parched  up,  will  bear  them  away  like  clouds  in  the  air. 

This  is  the  period  of  the  year  when  the  surface  of  the  earth  in  this  region,  strewed  with  impalpable  and 
feather-Iight  remains  of  animal  and  vegetable  organisms,  is  swept  over  by  whirlwinds,  gales,  and  tomadoes  of 
terrific  force  ;  this  is  the  period  for  the  general  atmospheric  disturbances  which  have  made  characteristic  the 
equinoxes.     Do  not  these  conditions  appear  sufficient  to  aflbrd  the  "  rain-dust"  for  the  spring  showers  ? 

At  this  period  of  the  autumnal  equinox,  another  portion  of  the  Amazonian  basin  is  parched  with  drought, 
and  liable  to  winds  that  fill  the  air  with  dust,  and  with  the  remains  of  dead  animal  and  vegetable  matter ;  these 
impalpable  organisms  which  each  rainy  season  calls  into  being,  to  perish  the  succeeding  season  of  drought, 
are  perhaps  distrnded  and  made  even  lighter  by  the  gases  of  decomposition  which  has  been  going  on  in  the 
period  of  drought. 

May  not,  therefore,  the  whirlwinds  which  accompany  the  vernal  equinox  sweep  over  the  lifeless  plains  of 
the  lower  Oronoco,  take  up  the  ^'  rain-dust"  which  descends  in  the  Northem  hemisphere  in  April  and  May ; 
and  may  it  not  be  the  atmospherical  disturbances  which  accompany  the  autumnal  equinox  that  take  up  the 
microscopic  organisms  from  the  upper  Oronoco  and  the  great  Amazonian  basin  for  the  sfaowers  of  October  ? 

*HumboIdt. 
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If  their  be  reason  in  this  question,  and  plausibility  in  tbe  answer  it  suggests,  an  affirmative  repTy  m^ 
authorize  us  to  infer  that  the  ^'  fatherland''  of  the  ^^  rain  dust''  is  one  place  for  the  spring  and  another  for 
autumn  ;  and  therefore  it  mightbe  expected  that  the  microscope  would  detect  certain  infusoria  that  are  peci 
each  to  its  own  dust  and  locality. 

These  are  the  periods  and  these  the  conditions  most  favorable  for  raising  tbe  ^^  sea-dust/'  and  may 
not  therefore  refer  to  these  conditions,  and  suggest  tbat  in  tbem  is  to  be  found  reason  for  the  greater  liab 
of  tbe  "rain  dust''  to  fall  in  April  and  May,  October  and  November,  than  at  other  times* 

If  one  season  of  the  year  be  most  farorable  to  the  taking  up  of  the  infusoria,  another  season  may  be  n 
favorable  for  letting  them  down  again.  The  charts  indicate  the  former ;  the  microscope  shows  the  latter  tc 
the  case. 

And  may  we  not  tberefore  regard  the  interval  between  the  time  most  favorable  forthe  ascent,  andthe  ti 
in  which  the  descent  is  mostlikelyto  occur,  asa  sort  of  general  indication  as  to  the  length  of  the  timerequi] 
fbr  the  transportation  >  and  therefore  as  to  the  rate  of  motion  of  the  atmosphere  in  its  general  channels  of  c 
culation  ? 

Tbese  suggestions  as  to  tbe  taking  up  tfae  dust  in  the  vaRey  of  Oronoco,  derive  weight  from  the  obser^ 
tions  of  the  closest  of  obseivers : 

The  Baron  von  Humboldt,  in  his  *^  Aspects  of  Nature,"  thus  contrasts  the  wet  and  the  dry  seasons  ther 

'1  •         .    •  - 

"  When  under  the  vertical  rays  of  the  never-clouded  Sun,  the  carbonized  turfy  covering  faUs  into  dus 
'*  the  indurated  soil  cracks  asunder  as  if  from  the  shock  of  an  earthquake.  If  at  such  times  two  opposlng  cu 
^^  rents  of  air,  whose  conflict  produces  a  rotary  motion,  comes  in  contact  with  the  soil,  the  plam  assumes  a  stran^ 
'<  and  ^ngular  aspect.  Like  conical  shaped  clouds,  the  points  of  wbich  descend  to  the  earth,  the  sand  ris( 
"  through  the  rarefied  air  on  the  electrically-charged  centre  of  tbe  whirling  current,  resembling  the  loud  watc 
^  spout,  dreaded  by  the  experienced  mariner.  The  lowering  sky  sheds  a  dim,  almost  straw-colored,  Iight  o 
^^  the  desolate  plain.  The  horizon  draws  suddenly  nearer,  the  steppe  seems  to  contract,  and  with  it  the  heHi 
^  of  tbe  wanderer.  The  hot,  dusty  particles  which  fill  the  air  increase  its  suffocating  beat,  and  the  East  win 
"  blowing  over  the  long-heated  soil  brings  with  it  no  refreshment,  but  rather  a  still  more  buming  glow.  Th 
<^  pools  which  the  yellow,  fading  branches  of  the  fan-palm  had  protected  from  evaporation,  now  gradually  dis 
*^  appear.     As  in  the  icy  North  the  animals  become  torpid  with  cold,  so  here,  under  the  influence  of  the  parch 

^^  iog  drought,  the  crocodUe  and  the  boa  become  motionless  and  fall  asleep,  deeply  buiiedin  the  drymud.    ^ 

•  •  •  •  •  «  •  •  •'•  •  •• 

«  •  •  •  The  distant  palm  bush,  apparently  raised  by  the  influence  of  the  contact  of  unequallj 
^^  heated  and  therefore  unequally  dense  strata  of  air,  hovers  above  the  ground,  from  which  it  is  separated  by 
^*  a  narrow  intervening  margin.  Half  concealed  by  the  dense  clouds  of  dust,  restless  with  the  pain  of  thirst 
"  and  faunger,  tfae  faorses  and  cattle  roam  around,  tfae  cattle  lowing  dismally,  and  tfae  faorses  stretcfaing  out  their 
**  long  necks  and  snuffing  tfae  wind,  if  faaply  a  moister  current  may  betray  thc  Beighborhood  of  a  not  wholly 
«« dried-up  pool,  ••  •••••#•#• 


Digitized  by 


Google 


REO  FOGS  ANO  SEA  OUST. 


85 


"  *  *  ♦  At  length,  after  the  long  drought,  the  welcome  season  of  the  rain  arrives  ;  and  then 
"  how  suddenly  is  the  scene  changed  »•••••••  •• 

"  •  •  •  Hardly  has  the  surface  of  the  Earth  received  the  refreshing  moisture,  when  the  pre- 
*^  viously  barren  steppe  begins  to  exhale  sweet  odors,  and  to  clothe  itself  with  killingias,  the  many  panicules 
*^  of  the  paspulum,  and  a  variety  of  grasses.  The  herbaceous  mimosas,  with  renewed  sensibility  to  the  in^ 
*^  fluence  of  light,  unfold  their  drooping,  slumbering  leaves,  to  greet  the  rising  Sun  ;  and  the  early  song  of 
"  birds,  and  the  opening  blossoms  of  the  water  plants,  join  to  salute  the  morning."     •         •         •         • 

Thc  color  of  the  "  rain  dust,"  when  coUected  in  parcels,  and  sent  to  Ehrenberg,  is  "  brick-red,"  or 
"  yellow  ochre ;" — when  seen  by  Humboldt  in  the  air,  it  was  less  deeply  shaded,  and  is  described  by  fdm  as 
imparting  a  "  straw  color"  to  the  atmosphere.  In  the  search  of  spider  lines  for  the  diaphragm  of  my  tele- 
scopes,  I  procured  the  finest  and  best  threads  from  a  cocoon  of  a  mud-red  color ;  but  the  threads  of  this  cocoon 
as  seen  singly  in  the  diaphragm,  were  of  a  golden  color ;  there  would  seem,  therefore,  no  difficulty  in  recon* 
ciling  the  difference  between  the  colo^  of  the  rain  dust,  when  viewed  in  little  piles  by  the  microscopist,  and 
when  seen  attenuated  and  floating  in  the  wind  by  the  great  traveler. 

It  appears,  therefore,  that  we  here  have  placed  in  our  hands,  a  clue,  which,  attenuated  and  gossamer-Iike 
though  it  at  first  appears,  is  nevertheless  palpable  and  strong  enough  to  guide  us  along  the  "  circuits  of  the 
wind"  into  **  the  chambers  of  the  South.^^ 

The  frequency  of  the  fall  of  "  rain  dust"  between  the  parallels  of  17°  and  25°  N.,  and  in  the  vicinity  of 
the  Cape  Verd  Islands,  is  remarked  upon  with  emphasis  by  the  author.  It  is  worthy  of  remark ;  because  in 
connection  with  the  investigations  at  the  Observatory,  it  is  significant. 

The  latitudinal  limits  of  the  northem  edge  of  the  N.  £.  trade  winds  are  variable.  In  the  spring  they  are 
nearest  to  the  equator,  extending  sometimes  at  this  season  not  farther  from  the  equator  than  the  parallel  of 
15°  N. 

The  breadth  of  the  calms  of  Cancer  is  also  variable ;  so  also  are  their  limits.  The  extreme  vibration  of 
this  zone  is  between  the  parallels  of  17°  and  38°  North,  according  to  the  season  of  the  year. 

According  to  the  Charts,  and  the  hypothesis  suggested  by  them,  this  is  the  zone  in  which  the  upper  currents 
of  atmosphere  that  ascended  in  the  equatorial  calms,  and  flowed  offto  the  northward  and  eastward,  descend^ 
This,  therefore,  is  the  zone  in  which  the  atmosphere  that  bears  the  "  rain-dust"  or  "  African  sand,"  descends 
to  the  surface ;  and  this,  therefore,  is  the  zone,  it  might  be  supposed,  which  would  be  the  most  liable  to  showers 
of  this  ^^  dust."  This  is  the  zone  in  which  the  Cape  Verd  Islands  are  situated ;  they  are  in  the  direction  whicb 
theory  gives  to  the  upper  current  of  air  from  the  Oronoco  and  Amazon  with  its  "  rain-dust,"  and  they  are  in 
the  region  of  the  most  frequent  showers  of  "  rain-^dust,"  all  of  which  are  in  stiiking  conformity  with  this 
theory  as  to  the  circulation  of  the  atmosphere. 

It  is  true  that  in  the  present  state  of  our  information,  we  caimot  tell  why  this  <<  rain-dust"  should  nol  V>e 
gradually  precipitated  from  this  upper  current,  and  descend  into  the  stratum  of  trade  winds,  as  it  p^sses  (toia. 
the  equator  to  higher  northern  latitudes,  and  as  per  Mr.  £wbank's  journal,  it  sometimes  does.     Ne\\Vet  ^-^^ 
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tell  why  the  vapor  which  the  same  winds  carry  along,  should  not,  in  like  manner,  be  precipitated  on  the  way ; 
nor  why  we  should  have  a  thunder  storm,  a  gale  of  wind,  or  the  display  of  any  other  atmospherical  phenome- 
non  to-morrow,  and  not  to*day — all  that  we  can  say  is,  that  the  conditions  of  to*day  are  not  such  as  the  phe- 
nomenon  requires  for  its  own  development. 

Therefore,  though  we  cannot  tell  why  the  sea-dust  should  fall  not  always  in  the  same  place,  we  may 
nevertheless  suppose  that  in  passing  the  same  parallels  it  does  not  always  meet  with  the  conditions— elec- 
trical  and  others — favorable  to  the  descent — and  that  these  conditions  might  occur  now  in  this  place,  now  in 
that.     But  that  the  ftJI  does  occur  always  in  the  same  atmospherical  vein  or  general  direction,  my  investiga- 
^  tions  would  suggest,  and  Ehrenberg^s  researches  prove. 

\  Judging  by  the  fall  of  sea  or  rain-dust,  we  may  suppose  that  the  currents  in  the  upper  regions  of  the  atmos- 

1  phere  are  remarkable  for  their  general  regularity,  for  their  general  direction  and  sharpness  of  limits,  so  to  speak. 

We  may  imagine  that  certain  electrical  conditions  are  necessary  to  a  shower  of  ^^  sea-dust,''  as  well  as 
to  a  thunder  storm,  and  that  the  interval  between  the  time  of  the  equinoxial  disturbances  in  the  atmosphere  and 
the  occurrence  of  these  showers,  though  it  does  not  enable  us  to  determine  the  true  rate  of  motion  in  the  general 
^  system  of  atmospherical  circulation,  yet  it  assures  us  that  it  is  not  less  on  the  average  than  a  certain  rate. 

^  I  do  not  ofifer  these  remarks  as  an  explanation  with  which  we  ought  to  rest  satisfied ;  I  rather  offer  them 

l  in  the  true  philosophical  spirit  of  the  distinguished  microscopist  himself : — simply  as  affording,  as  far  as  they 

are  entitled  to  be  called  explanation,  that  explanation  which  is  most  in  conformity  with  the  facts  before  us,  and 
l  which  is  suggested  by  the  results  of  a  novel  and  beautiful  system  of  philosophical  research. 

4  Thus,  though  we  have  tallied  the  air,  and  put  labels  on  the  wind  to  <^  tell  wbence  it  cometh  and  whither 

i  goeth,"  yet  there  evidently  is  an  agent  concerned  in  the  circulation  of  the  atmosphere,  whose  functions  are 

manif^st  but  whose  presence  has  never  yet  been  recognised. 

Where  the  air,  which  the  N.  E.  trade  winds  meet  in  the  equatorial  calms,  that  of  the  S.  East,  and  the  two 
rise  up  together,  what  is  it,  where  is  the  power  which  guides  that  from  the  North  over  to  the  Soutb,  and  that 
from  the  South  up  to  the  North  ? 

The  following  hypothesis  on  the  relation  "  between  magnetism  and  the  circulation  of  the  atmosphere," 
may  perhaps  throw  some  light  upon  the  answer  to  this  question : 


On  the  probable  Relation  between  Magnetism  and  the  Circulation  ofthe  Jltmosphere.'^ 

The  discoveries  of  Faraday  in  dia-magnetism  are  calculated  to  guide  me  and  to  illuminate  the  darkness 
in  which  many  a  philosopher  has,  no  doubt,  often  found  himself  surrounded,  as  he  has  endeavored  to  foUow 
"  the  wind  in  his  circuits"  over  the  trackless  wastes  of  the  ocean. 


i 

j  *  See  leUer  to  Hon.  Wm.  A.  Graham,  January  30,  1851  ;  Appendix  Waahington  Aatronomical  Observations,  1846. 
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Oxygen,  pliilosophers  now  say,  composes  one-fiflh  part  of  the  atmosphere,  and  is  magnetic. 

The  discovery  that  the  oxygen  of  the  atmosphere  is  magnetic,  presents  itself  to  the  niind  as  a  great 
physical  fact,  which  perhaps  is  to  serve  as  the  keystone  for  some  of  the  most  grand  among  the  sublime  and 
beautiful  structures  which  philosophy  is  erecting  for  monuments  to  the  genius  of  the  age. 

The  facts  elicited  from  the  Wind  and  Current  Charts  had,  b  ifore  I  was  aware  of  Faraday's  discoveries, 
pointed  me  to  the  work  of  some  agent  whose  office  in  the  grand  system  of  atmospherical  circulation  was 
neither  understood  nor  recognised. 

In  following  these  facts  to  their  legitimate  conclusions^  and  in  studyiag  all  the  phenomena  that  these  charts 
have  successfully  revealed  touching  the  grand  system  of  the  distribution  of  moisture  and  the  circulation  of  the 
atmosphere  over  the  surface  of  the  earth,  I  have  often  been  induced  to  suspect  that  some  other  agent  besides 
heat  and  the  rotation  of  the  earth  on  its  axis,  was  concerned  in  creating  the  currents  of  the  sea  as  well  as  the 
currents  of  the  atmosphere. 

Never  suspecting  the  character  of  this  agent  for  the  atmosphere,  its  foot  prints,  at  least,  have  at  last  been  de- 
tected  ;  and  there  is  reason  to  supposc  that  Faraday  has  discovered  its  lurking  place  to  be  in  the  oxygen  of  the 
atmosphere.  Can  there  be  in  the  oxygen  of  the  water,  too,  a  magnetic  force  capable  of  influcncing  the  currents 
of  the  sea  ? 

These  charts  had  enabled  me  to  trace  from  the  belt  of  calms,  near  the  tropic  of  Cancer,  which  extends 
entirely  across  the  seas,  an  efflux  of  air  both  to  the  North  and  to  the  South ;  from  the  South  side  of  this  belt 
the  air  flows  in  a  never-ceasing  breeze,  called  the  N.  E.  trade  winds,  towards  the  equator. 

On  the  North  sidc  of  it,  the  prevailing  winds  come  from  it  also ;  but  they  go  towards  the  N.  £.  They 
are  the  well  known  southwesterly  winds  which  prevail  along  the  route  from  this  country  to  England  in  the 
ratio  of  two  to  one. 

Now  these  last  named  winds  are  going  from  a  warmer  to  a  colder  climate ;  and  therefore  it  may  be  sup- 
posed  that  nature  exacts  from  them  what  we  know  she  ^xacts  from  the  air  under  similar  circumstances,  but 
on  a  smaller  scale  before  our  eyes,  viz  :  more  precipitation  than  evaporation. 

Where  tben  does  the  vapor,  which  these  winds  carry  along,  come  from  ?  wsfs  one  of  the  questions  sug- 
gested  by  the  charts. 

They  afiford  grounds  for  the  supposition  that  the  air  of  which  the  N.  E.  trade  winds  are  composed,  and 
which  comes  out  of  the  same  zone  of  calms,  as  do  these  southwesterly  winds,  so  far  from  being  saturated  with 
vapor  at  its  exodus,  is  dry ; — ^the  N.  E.  trade  winds  are  for  the  most  part  dry  winds ; — reason  suggests^  and 
philosophy  tearhes,  ihat  going  from  a  lower  to  a  higher  temperature  the  evaporating  powers  of  these  winds  are 
increased :  that  they  have  to  travel  in  their  oblique  course,  towards  the  equator,  a  distance  of  nearly  3,000 
miles ;  that  as  a  general  rule  they  evaporate  all  the  time,  and  all  the  way,  and  precipitate  little  or  none  on 
thcir  route ;  investigations  have  proven  that  they  are  not  saturated  with  moisture  until  they  have  ^rnV^^  ^^^^^ 
up  to  the  regions  of  equatorial  calms,  azone  of  constant  precipitation. 

This  calm  zone  of  Cancer  borders  also,  it  was  perceived,  upon  a  rainy  region. 
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Where  then  does  the  vapor,  which  is  here  on  the  northem  edge  of  this  zone  of  Cancer,  condensed  into 
rains — and  where  also  does  the  vapor  which  the  rain  winds  that  flow  out  on  the  polar  side  of  this  zone — 
where  ? — was  the  oft-repeated  question — does  the  vapor  which  is  condensed  into  rains  for  the  extra-tropical 
regions  of  th^North,  come  from  ? 

Could  it  be  taken  up  by  the  N.  E.  trade  winds ;  and  could  it  be  the  residuum,  which,  after  supplying  the 
equatorial  calms  with  their  rain,  was  carried  up  in  the  ascending  column  of  air  there,  and  which  residuum 
was  brought  back  in  the  upper  regions  of  the  atmosphere  by  the  current  which  we  know  perpetually  blows  up 
there,  counter  to  the  trade  winds :  could  this  be  so  ? 

We  know  that  there  is  an  upper  current  of  perpetual  winds  from  the  equatorial  to  the  tropical  calros, — 
that  the  volume  of  air  moved  by  these  two  upper  currents,  North  and  South,  to  Cancer  and  to  Capricom,  is 
equal  to  the  volume  that  is  felt  on  the  surface,  as  the  N.  £.  and  S.  E.  trade  winds. 

I  know  of  no  law  of  nature  or  rule  of  philosophy  which  would  forbid  the  supposition  that  the  air  which 

has  been  brought  along  as  the  N.  E.  trade  winds  to  the  equatorial  calmS,  should  after  ascending  there,  returo 

by  the  counter  and  upper  currents  to  the  calm  zone  of  Cancer,  here  descend  and  re-appear  on  the   surface  as 

the  N.  E.  trade  winds  again.     I  knew  of  no  agent  in  nature  which  would  prevent  it  fiom  taking  this  circuit, 

nor  did  I  know  of  any  which  would  compel  it  to  take  this  circuit ;  but  while  I  knew  of  no  agent  in  nature  that 

would  prevent  it  from  takingthis  circuit,  I  knew  on  the  other  hand,  of  circumstances  which  rendered  it  proba- 

ble  that  such  in  general  is  not  the  course  of  atmospherical  circulation — ^that  it  does  not  take  this  circuit.     I  speak 

i  of  the  rule,  not  of  the  exceptions;  these  are  infinite,  and  forthe  most  part  are  caused  by  the  land. 

1  And  I  moreover  knew  of  facts  which  greatly  strengthen  the  supposition,  that  the  winds  which  have  come 

3  in  the  upper  regions  of  the  atmosphere  from  the  equator,  do  not,  after  arriving  at  the  calms  of  Cancer  and 

I  descending,  return  to  the  equator  on  the  surface ;  but  that  they  continue  on  the  surface  towards  the  pole. 

}  Such  are  the  circumstances  which  favor  the  conjecture  that  the  winds  which  flow  in  the  upper  regions  of 

t  • 

j  the  atmospherefrom  the  equator  to  the  calms  of  Cancer,  do  not,  afler  atriving  and  descending  in  the  midst  of 

these  calms,  turn  about  and  go  back  to  the  equator  with  the  N.  E.  trades:  on  the  contrary,  the  foUowing  are  the 
]  facts  and  circumstances  which  give  strength  to  the  supposition  that  these  winds  continue  from  the  calm  belt 

^  of  Cancer  towards  the  pole,  as  the  prevailing  southwesterly  winds  of  the  extra-tropical  North : 

\  We  have  seen  that  on  the  North  side  of  this  calm  zone  of  Cancer,  the  prevailing  winds  on  the  surface 

are  flrom  this  zone  towards  the  pole ;  in  other  words,  if  s  represent  the  total  volume  of  atmosphere  which  blows 

on  the  surface  towards  the  North  on  the  polar  side  of  Cancer,  and  ^  tbe  total  volume  which  moves  on  tbe 
t  surface  from  the  pole  towards  the  calms  of  Cancer,  then  ^  being  the  rule  and  ^  the  exception,  we  shall  have 

•  8^  ^  =  *'.     Therefore  s^  is  the  quantity  which  must  return  in  the  upper  regions  of  the  atmosphere  from  the 

Arctic  regions  to  the  calm  zone  of  Cancer ;  and  if  we  take  &'  as  the  qnantity  which  comes  froip  the  equator  m 
;  the  upper  regions  of  the  atmosphere  to  this  same  zone  of  calms,  we  shall  have  the  momentum  of  &'  equal  to 

the  momentum  of  sf  as  intimated  by  nature  in  the  fact  that  she  has  established  near  each  tropic,  a  zone,  or 

belt  of  calms. 
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The  Cancer  zone  of  calins  in  the  Atlantic  ocean  is  known  to  American  seamen  as  the  *'  Horse  Latitudes," 
from  the  circumstance  that  the  vessels  formerly  engaged  in  carrjring  horses  from  New  England  to  tbe  West 
IndieSy  found  it  so  difficult  to  cross  this  zone :  they  Would  often  be  detained  in  the  calms  for  many  days, 
during  which  time  the  large  cargo  of  horses  would  exhaust  the  stock  of  water,  become  frantic  with  thiret,  and 
to  save  a  part,  the  rest  would  have  to  be  thrown  overboard ;  hence  the  name  of  "  Horse  Latitudes"  to  thc 
calms  near  the  tropics  of  Cancer,  and  which  I  have  called  by  the  name  of  that  sign. 

This  is  the  place  where  the  upper  currents  of  air  represented  bj  s'  and  <5"  meet ;  they  balance  each  other, 
produce  a  calm,  and  descend  to  re-appear  as  surface  winds,  one  blowing  to  the  North  and  the  other  to  the 
South  from  this  calm  belt. 

Now  sf  could  not  bring  the  vapors  here  which  form  the  rains  that  are  precipitated  between  this  calm  belt 
and  the  polar  regions,  because  sf  has  already  performed  the  circuit  as  a  surface  wind  between  this  zone  and 
those  regions ;  because  in  that  circuit  it  had  been  subjected  to  a  temperature  far  below  zero,  and  had  given 
out  all  the  moisture  that  a  dew  point  so  very  low  could  extract  from  it ;  and  as  it  had  returned  in  the  upper 
regions  of  the  atmosphere  where  it  encountered  no  fluid  surface  to  replenish  it  with  moisture,  it  had  no  vapor  on 
its  arrival  from  the  North  at  the  calms  of  Cancer,  to  make  rains  of,  except  such  as  it  may  have  evaporated 
from  the  clouds,  formed  in  the  upper  regions  of  the  surface  wind. 

Hence  if  ^  returned  to  the  North  as  a  surface  wind  afler  descending  in  the  calm  zone  of  Cancer,  it  would 
first  have  to  remain  a  long  time  in  contact  with  the  sea,  in  order  to  be  supplied  with  vapor  enougb  to  fill  the 
great  rivers,  and  supply  the  rains  for  the  whole  Earth  between  us  and  the  North  pole. 

In  this  case  we  should  have  an  evaporating  region  on  the  North  as  well  as  on  the  South  side  of  this  zone 
of  Cancer ;  but  the  charts  show  no  such  region ;  I  speak  exclusively  of  the  ocean. 

Therefore  I  think  I  perceive  plausibility  in  the  inference  that  ^  ddes  not  come  out  on  the  North  side  of 
thb  calm  zone  of  Cancer,  but  on  the  South  side ;  that  thence  it  takes  the  circuit  of  the  N.  E.  trade  winds,  in 
which  it  is  replenished  with  vapor.  Now  if  it  be  admitted  that  such  is  the  general  course  of  ^  it  must  of  ne- 
cessity  be  admitted  that  6"  probably  re-appears  on  the  North  side  of  this  zone,  as  the  prevailing  surface  wind 
which  precipitates  on  its  way  to  the  Arctic  regions,  the  residuum  of  the  vapor  whicb  it  has  taken  up  in  the 
trade  wind  region,  and  brought  from  the  equatorial  caims. 

Moreover,  if  these  premises  be  admitted  thus  far,  and  if  it  be  true  that  *'  have  the  vapor  which  by  con- 
densation  is  to  water  with  showers  the  extra-tropical  regions  of  thc  northern  hemisphere,  nature  we  may  be 
sure,  has  provided  a  guide  for  conducting  &'  across  this  belt  of  calms,  and  for  sending  it  on  in  the  righl 
way.  Here  it  is  at  thi^s  crossing  of  the  winds  that  I  thought  I  first  saw  the  foot  prints  of  an  agent  whose 
character  I  could  not  comprehend.     It  was  this  guide  to  5^  and  &'. 

Heat  and  cold,  the  early  and  the  latter  rain  are  not  distributed  over  the  Earth  by  chance ;  thcy  are  dis- 

pensed  no  doubt  according  to  design,  and  in  obedience  to  laws  that  are  as  certain  and  as  sure  in  their  opera- 

tions  as  the  seasons  in  their  rounds. 

If  there  were  really,  in  the  calms  of  Cancer,  a  general  mingling  of  the  atmosphere  which  comes  from  the 
12 
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North  with  th&t  ^ich  comes  from  the  South— of  the  moist  and  the  cliy  air  as  it  descends  here  to  tbe  s 
of  the  Earth^if  it  depended  upon  chance  whether  the  dry  air  should  come  out  on  this  side,  or  on  tb 
their  calm  belt  ;-^r  wbether  the  moist  air  should  tetum  whence  it  came  or  not ;  if  such  were  tbe  cs 
nature,  we  perceive,  that  so  far  /rom  any  regularity  as  to  seasons,  we  should  have,  or  might  have,  ye; 
droughts  the  most  excessive,  and  then  again  seasons  of  fains  the  most  destructive ;  but  so  far  from  tbi 
find  for  each  place  a  mean  annual  proportion  of  both,  and  that  too  so  regulated  withal,  that  year  after  yes 
quantity  is  preserved  with  remarkable  regularity. 

Therefore,  seeing  reasons  why  ^  and  «5"  should  cross  each  other  in  the  calms  of  Cancer,  and  seeir 
reasons  why  they  should  not,  I  was  led  to  the  inference  that  here  probably  is  a  node  in  the  circulation  o 
atmosphere,  where  the  wind  from  the  North  meets  the  wind  from  the  South  ;  and  that  each,  after  a  pause, 
tinues  on  its  course  and  returns  again  to  complete  his  circuit.  The  fact,  it  appeared  to  me,  was  probabk 
the  cause  a  mystery ;  for  did  this  crossing  of  currents  not  take  place,  here  would  be  a  barrier  in  the  at 
phere ;  and  we,  the  inhabitants  of  the  extra-tropical  regions  of  the  North,  would  have  always  to  breath 
atmosphere,  which  circulates  not  over  all  parts  of  the  Earth  and  in  both  hemispheres,  but  only  in  the  N 
between  the  calms  of  Cancer  and  the  Pole. 

Having  thus  shown  that  there  is  no  reason  for  supposing  that  the  up^er  currents  of  air  when  they  i 
over  the  ealms  of  Cancer  and  Capricom,  are  turned  back  to  the  equator ;  but  having  shown  that  the: 
reason  for  supposing  that  the  air  of  each  currentjiler  descending,  continues  on  in  the  direction  towards  w 
it  was  traveling  before  it  descended ;  we  may  go  further,  and  by  a  similar  train  of  circumstantial  evidence,  afl 
ed  by  the  charts,  and  other  sourcea  of  information,  show  that  the  air  kept  in  motion  on  the  surfece  by  the 
systems  of  trade  winds,  when  it  arrives  at  the  bdt  of  equatorial  calms,  and  having  ascended,  continue: 
thence,  each  current  towards  the  pole  which  it  was  approaching  while  on  the  surface. 

There  is  no  reason  for  supposing  thatthe  atmosphere  does  not  pass  freely  from  one  hemisphere  to  anotl 
M  the  contrary,  many  reasons  for  supposing  that  it  does,  present  themselves. 

If  it  did  not — the  proportion  of  land  and  water,  and  consequently  of  plants  and  warm-blooded  anim 
being  so  difierent  in  the  two  hemispheres — we  might  imagine  that  the  constituents-  of  the  atmosphere  in  th 
would,  in  the  course  of  ages,  probably,  become  different ;  and  that  consequently  in  such  a  case,  man  could 
safely  pass  from  one  hemisphere  to  the  other. 

I  crasidered  the  manifold  beauties  m  the  whole  system  of  terrestrial  adaptations  : — I  reflected  wha 
perfect  and  wonderful  machine  b  tbis  atmosphere : — ^how  exquisitely  balanced  and  beautifully  compensated 
li  in  all  its  parts. — We  all  know  that  it  is  perfect : — that  in  the  performance  of  its  manifold  offices  it  is  ne 
once  left  to  the  guidance  of  chance — no,  not  for  a  moment  :-^therefore  I  was  led  to  ask  myself  why  thc 
of  the  N.  £•  trades,  wfaen  arrived  at  the  zone  of  equatorial  calms,  should,  after  ascending,  rather  reti 
to  the  North  than  to  the  South.     Where  and  what  is  the  principle  upon  which  its  course  is  decided  ? 

Here  again,  I  found  circumstances  which  induced  me  to  suppose  it  probable,  that  neither  tumed  back 
the  North,  nor  mingled  with  the  air  which  came  firom  the  regions  of  the  S^  £.  trades,  ascended,  and  tli 
flbwed  iodiscriminately  to  the  North  or  the  South. 
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But  I  saw  leasons  for  supposing  that  what  came  to  the  equatorial  calms  as  the  N.  E.  trade  windsi  contiaued 
to  the  South  as  an  upper  current ;  and  that  what  had  come  to  the  same  zone  as  S.  £.  trade  winds,  ascended 
and  continued  over  into  the  northern  hemisphere  as  an  upper  current,  bound  for  the  calm  zon^  of  Cancer. 
And  these  are  the  principal  reasQns  upon  which  this  supposition  was  based : 

At  the  seasons  of  the  year  when  the  Sunis  evaporating  most  rapidly  in  the  southem  hmisphere,  the  most 
rain  is  falling  in  the  northern.  Therefore  I  supposed  that  much  of  the  vapor  which  is  taken  up  there  is  pre* 
cipitated  here. 

The  evaporating  surface  in  the  southern  hemisphere  is  greater,  much  greater,  than  that  in  the  northern  : 
still  all  the  great  rivers  are  in  the  northem  hemisphere : — ^the  Amazon  being  regarded  as  eommoa  to  both. 
And  tbis,  as  far  as  it  goes,  is  eorroborative  of  the  above. 

Independently  of  other  sources  of  information,  the  charts  taught  me  to  believe  that  the  mean  temperaliire 
of  the  tropical  regions  was  higher  in  the  northern  than  in  the  southem  hemisphere ;  for  they  show  that  tke 
difference  is  such  as  to  draw  the  equatorial  edge  of  the  S.  E.  trades  far  over  on  thia  side  of  tbe  equatPf>  and 
to  give  them  force  enough  to  keep  the  N.  E.  trade  winds  out  of  the  southern  hemisphere  almost  entirtly. 

Consequently,  as  before  stated,  the  S.  E.  trade  winds  being  in  contact  with  a  more  exteaded  evapofating 
surface,  and  continuing  in  contact  with  it  for  a  longer  time,  or  through  a  greater  distance,  they  would  probably 
arrive  at  the  trade  wind  place  of  meeting,  more  heavily  laden  with  moisture  tban  the  others. 

Taking  the  laws  and  rates  of  evaporation  into  consideration,  I  could  find  no  paxt  of  the  oceaa  of  the 
northem  hemisphere  from  which,  according  to  th^indicationsr  of  the  charts,  tbe  aources  of  tbe  Misaiasippi,  the 
St.  Lawrence,  and  the  other  great  rivers  of  our  heiciisphere  could  be  supplied. 

It  appeared  to  me,  therefore,  that  the  extra-tropical  regions  of  the  northem  hemisphere  stood  in  the 
relation  of  a  condenser  to  a  grand  steam  macbine,  the  boiler  of  which  was  in  the  region  of  the  S.  E.  trade 
winds ;  and  that  the  trade  winds  of  tbishemisphere  performed  the  like  office  for  the  regions  beyond  Gaprieoni. 
The  calm  zone  of  Capricom  is  tbe  duplicate  of  that  of  Cancer,  and  the  wlads  flow  firom  it  as  tkey  do 
firom  that :  both  North  and  South :  with  this  difiference,  that  on  the  polar  side  of  the  Capricora  bdt,  they  prevail 
firom  th^  N.  W.,  instead  of  the  S.  W. ;  and  on  the  equatorial  side  fi-om  the  S.  E.  instead  of  N.  E. 

Now,  if  it  were  so,  that  the  vapor  of  the  N.  E.  trade  winds  were  condensed  in  the  extra-tropical  regions 
of  the  southem  hemisphere,  the  foUowmg  path,  on  account  of  the  effect  of  diumal  rotation  of  the  earth  upon  the 
course  of  the  winds,  would  represent  the  mean  circuit  of  a  portion  of  the  atmosphere  moving  according  to  the 
general  system  of  its  circulation  over  the  Pacific  ocean,  viz  :  coming  down  from  theNorth  as  an  upper  current, 
and  appearing  on  thie  surface  of  the  earth  in  about  longitude  130^  W.,  and  near  the  tropic  of  Cancer,  it  would 
here  commeuce  to  blow  the  N.  E^  trade  winds  of  that  reg^on. 

Its  course  woujd  be  towards  the  equator,  somewhat  in  the  direction  of  the  King^s  Mill  group  of  Islanda. 
Meeting  no  land  in  this  long  oblique  track  over  the  tepid  waters  of  a  tropical  sea,  it  would,  somewhere  to  the 
East  of  these  Islands,  arrive  at  the  belt  of  equatorial  calms,  which  always  divides  the  N.  E.  from  thc  S.  E. 
trade  winds. 
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Here  depositiDg  a  portion  of  its  vapor  as  it  ascends,  it  would  with  the  residuum  take,  on  account  of  d 
rotation,  a  course  in  the  upper  region  of  the  atmosphere  to  the  S.  E.  as  far  as  the  calms  of  Capricorn. 
it  descends  and  continues  on  towards  the  coast  of  South  America  in  the  same  direction,  appearing  now  j 
prevailing  N.  W.  wind  of  the  extra-tropical  regions  of  the  southem  hemisphere. 

Traveling  on  the  surface  from  warmer  to  colder  regions,  it  must,  in  this  part  of  its  circuit,  preci| 
more  than  it  evaporates. 

Now  it  is  a  coincidence,  at  leasty  that  thi^  is  the  route  by  which,  on  account  of  the  land  in  the  northern  hc 
pfaere,  the  N.  E.  trade  winds  have  the  fairest  sweep  over  that  ocean.  That  this  is  the  route  by  whicb  thej 
longest  in  contact  with  an  evaporating  surface :  the  route  hy  which  all  circumstances  are  most  favorable  to  c 
plete  saturation  ;  and  this  is  the  route  by  which  they  can  pass  over  into  the  southern  hemisphere,  most  ha 
laden  with  vapors  for  the  extra-tropical  regions  of  that  half  of  the  globe ;  and  this  is  the  supposed  route  w 
the  N.  £.  trade  winds  of  the  Pacific  take  to  reach  the  equator,  and  to  pass  from  it. 

Accordingly,  if  this  process  of  reasoning  be  good,  that  portion  of  South  America  between  the  calm 
Capricorn  and  Cape  Hom,  upon  the  mountain  ranges  of  which  this  part  of  the  atmosphere,  whose  circuit  1 
considering  as  a  tjrpe,  first  impinges,  ought  to  be  a  region  of  copious  precipitation.  I  accordingly  turnec 
the  hyetography  of  Berghaus  and  Johnson,  and  find  it  stated,  on  the  authority  of  Caplain  King,  that  upw£ 
of  12*  feet  of  rain  fell  there  in  41  days. 

Passing  the  snow-^clad  summits  of  the  Andes,  this  same  wind  tumbles  down  upon  the  eastem  slo 
of  the  range,  and  then  traverses  the  almost  rainless  and  barren  regions  of  Patagonia  and  South  Bucnos  Ayi 

These  conditions,  the  direction  of  the  prevailing  winds,  and  the  amount  of  precipitation,  were  regarded 
evidence  afibrded  by  nature,  if  not  in  favor,  certainly  not  against  the  conjecture  that  such  had  becn  the  voya 
of  this  vapor  through  the  air.  At  any  rate,  here  was  proof  of  the  immense  quantity  ^f  vapor  which  th( 
winds  of  the  extra-tropical  regions  carry  along  with  them  towards  the  poles,  and  I  could  imagine  no  ott 
place  than  that  suggested,  whence  these  winds  could  get  so  much  vapor. 

I  am  not  unaware  of  the  theory  or  of  thc  weight  attached  to  it,  which  requires  precipitation  to  take  pla 
in  the  upper  regions  of  the  atmosphere  on  account  of  the  cold  there,  irrespective  of  proximity  to  mountain  to 
and  snow-clad  hills. 

But  the  facts  and  conditions  developed  by  these  charts  are  in  many  respects  irreconcilable  with  that  theor 
With  a  new  system  of  facts  before  me,  I  have,  independent  of  all  preconceived  notions  and  opinions,  set  abo 
to  seek  among  them  for  explanations  and  reconciliations. 

Arrived  at  this  stage  in  the  process  of  deduction  and  finding  conformity,  the  next  step  was  to  trace  bac 
the  vapor  that  supplies  the  sources  of  the  Mississippi  river  and  its  tributaries  with  rain,  to  its  place  in  tl 
ocean  whence  it  came  ;  (for  that  the  vapor  of  water  is  distributed  over  the  earth  by  the  winds,  and  not  b 
permeation,  my  researches  abundantly  prove.) 


*  153  inchet. 
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It  rains  more  in  the  valley  drained  by  that  river  than  is  evaporated  from  it  again.  The  difference  for  a 
year  Is  the  volume  of  water  annually  discharged  by  that  river  into  the  sea. 

At  the  time  and  place  that  tfie  vapor  which  supplies  this  imroense  volume  of  water  was  lifled  by  the 
atmosphere  up  from  the  sea,  it  was  reasoned  that  the  thermometer  stood  higher  than  it  did  at  the  time  and 
place  where  it  was  condensed  and  fell  down  as  rain  in  the  Mississippi  valley. 

I  looked  to  the  South  for  the  springs  in  the  sea  which  supply  the  fountains  of  this  river  with  rain.  But 
I  could  not  iind  spare  evaporating  surface  enough  for  it  in  the  first  place ;  and  if  the  vapor,  I  could  not  find 
the  winds  which  would  convey  it  to  the  right  place. 

The  prevailing  winds  in  the  Caribbean  sea,  and  southern  parts  of  the  Gulf  of  Mexico,  are  the  N.  E.  trade 
winds.  They  have  their  offices  to  perform  in  the  river  basins  of  tropical  America,  and  the  rains  which  they 
may  discharge  into  the  Mississippi  valley  now  and  then  are  exceptions,  not  the  rule. 

The  winds  from  the  North  cannot  bring  vapors  from  the  great  lakes  to  make  rains  for  the  Mississippi,  for 
two  reasons ;  first :  the  basin  of  the  great  lakes  receives  from  the  atmosphere  more  water  in  the  shape  of  rain 
than  they  give  back  in  the  shape  of  vapor.     The  St.  Lawrence  river  carries  off  the  excess. 

2d.  The  mean  climate  of  the  lake  is  colder  than  that  of  the  Mississippi  valley ;  and  therefore,  as  a  general 
rule,  the  temperature  of  the  Mississippi  valley  is  unfavorable  for  condensing  vapor  from  that  quarter. 

It  cannot  come  from  the  Atlantic,  because  the  greater  part  of  the  Mississippi  vaHey  is  to  the  windward  of 
the  Atlantic  ocean.  The  winds  that  blow  across  it  go  to  Europe  with  their  vapors ;  and  in  the  Pacific,  from 
the  parallels  of  California  down  to  the  equator,  the  direction  of  the  wind  at  the  surface  is  from,  not  toward, 
the  basin  of  the  Mississippi.  Therefore  it  seemed  to  be  established,  with  some  degree  of  probability — or  if 
that  expression  be  too  strong — ^with  something  like  apparent  plausibility,  thattherain  windsof  the  Mississippi 
valley,  as  the  general  rule,  do  not  get  their  vapors  from  the  North  Atlantic  ocean,  nor  from  the  Oulf  of 
Mexico,  nor  fiom  the  great  lakes,  nor  from  that  part  of  the  Pacific  ocean  over  which  the  N.  E.  trade  winds 
prevail. 

The  same  process  of  reasoning  which  induced  me  to  look  to  the  trade-wind  region  of  the  northern 
hemisphere  for  the  sources  of  the  Patagonian  rains,  induced  me  to  look  to  the  trade  wind  regions  of  the  South 
Pacific  ocean,  for  the  vapor  springs  of  the  Mississippi. 

I  therefore  last  summer  addressed  a  circular  letter  to  the  farmers  and  planters  of  the  Mississippi  valley, 
requestingtobe  informedas  to  the  direction  of  therain  winds  of  each  locality ;  and  with  the  view  of  acquiring 
some  idea  as  to  the  general  hygrometric  condition  of  the  atmosphere,  I  asked  also  to  be  informed  as  to  the  kind 
and  quality  of  fruits  and  the  like. 

To  this  I  have  received  the  followbg  replies  ; — 

From  J.  M.  Janney^  Warren  countyy  Ohio. 
Lat.  39°  3(y  N. ;  Long.  84°  W. 

Winds  from  the  southwest,  with  but  few  exceptions,  bring  rain ;  this  is  the  result  of  eleven  and  a  half 
years'  observation. 
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Farm  situated  between  the  Miami  rivers.  Ther&  are  no  mountains  nearer  than  the  Cumberland  s 
Alleghany ;  the  one  lying  in  a  southeast  direction,  and  tbe  other  east  of  this  locality.  Tbe  nearest  point 
tbese  elevations  is  perhaps  not  short  of  225  or  250  miles,  Lake  Erie,  situated  about  100  miles  northeast 
us,  is  the  nearest  sbeet  of  water. 

The  fruits  are  apples,  pears,  cberrieS)  strawberries,  raspbeiries^  currants,  gooseberries,  quinces,  a 
peaches.     Grapes  also  thrive  well,     The  products  of  the  soil  are  maize,  wheat,  oats,  flax,  rye,  and  potato 

I  may  observe  that  the  cold  South  winds  often  prevail  tbrough  the  wlnter ;  and  during  the  spring  co 
rather  piercing  northwest  winds  frequently  assail  us ;  during  the  prevalence  of  wbicb  drought  is  almost  si 
to  exist.  Snow-storms  generally  come  from  the  southwest,  but  occasionally  we  have  a  heavy  storm  of  tl 
kind  from  tbe  East.  To  me  it  is  obvious  that  the  winds  that  bring  us  rain  sweep  through  the  great  Mississij 
and  Ohio  vallies  in  tbeir  course  northeast     [That  is,  they  are  southwest  winds.] 


From  Wm.  J.  Payne^  near  RushvUley  Rush  countj/f  Ihdiana. 
Lat.  39°  30^  N.;  Long.  86°  30^  W. 
The  winds  are  various ;,  the  West  wind  sometimes  bring  most  rain  during  some  yearS|  but  the  southwe 
winds  are  more  prevalent,  and  bring  rain  tbe  greatest  number  of  years. 
Fruits  are,  peacbeSi  apples,  pears,  and  cberries. 
Productions — Corn,  wheat,  oatSi  lye,  &c. 


From  LouU  Moorej  CaTrolUon^  Mississippi. 
Lat.  33°  30^  N.;  Long  90°  W. 
On  an  averagCy  the  winds  that  bringusrainare  the  southwest.    ^arm  situated  in  a  billy  district,  soii 
150  miles  from  the  sea-coast.     Tbe  most  common  fiuits  are  apples,  peaches,  &c.,  and  melons  in  abundanc< 
Agricultural  staples  are  cotton,  corni  oats,  potatoes,  &c. 


IVom  Tumer  Vaughan^  La  Guardoj  Tennessee. 
Lat.  36°  30^  N. ;  Long.  86°  30^  W. 
Winds  S.  by  W.  bring  the  most  rain,  and  W.  N.  W.  the  most  storms ;  the  latter,  however,  are  unfrequen 
here,  and  very  partial,  owing,  perhaps,  to  remoteness  from  thd  sea. 

Wbenever  the  lightning  appears  to  linger  in  the  Noith  at  eventide,  rain  almost  invariably  foUows  speedily 
not  so  in  South. 

Farm  situated  twenty-five  miles  above  Nashville ;  surface  undulating,  abounding  in  lime-stone.    Hem] 
and  corn  do  well,  tobacco,  also  ;  wheat  and  cotton  inferior ;  grapes  tolerable. 


jij  From  Thomas  MeauXj  ^melia  countyjVirginia. 


Lat.  37°  20^  N.,  Long.  78°  W. 
Point  of  observation  about  thirty  miles  W.  S.  W.  from  Richmond. 
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Prevalent  wind  in  spring,  summer>  and  autumn  from  S.  W.,  rain  falling  in  showers  daring  these  seasons. 
Gusts  and  tornadoes,  with  black  clouds,  come  from  N.  W.  in  late  summer ;  protracted  rains  in  spring  and  fall 
come  from  N.  E. 

l^revBlent  winds  in  winter  E.  to  W.  northwardly.  Rains  and  snows  in  winter  from  N.  E.  Lowest 
obserred  temperature  6^  Fahrenheit,  at  sunrise,  Jan.  29,  1844 ;  highest,  97^,  noon,  in  shade,  20  July,  1844. 

These  observations  made  for  twenty  years. 

IVom  Willis  Fawcett^  5?.  CharUsy  Missouri. 
Lat.  39^  N.,  Long.  90^  Sff  W. 

Wind  from  any  point  of  the  eastern  half  of  the  horizon  will  bring  rain  generally,  aftcr  blowing  twelve 
hours.  It  frequently  happens  that  we  have  winds  in  a  dry  time  to  blow  much  longer,  even  several  days,  from 
that  direction,  without  rain ;  but  on  the  wind's  shifting  to  the  opposite  side,  we  are  sure  of  rain.  I  think  our 
rains  during  summer  come  most  frequently  from  the  S.  £.  Wmd  Arom  the  S.  W.  is  generally  accompanied 
by  good  dry  weather.  West  and  N.  W.  are  dry.  I  have  noticed  that  thunder  and  lightning  in  the  North  is 
almost  invariably  followed  here  by  storms  of  rain  and  hard  winds  within  twelve  or  twenty-four  hours. 

My  farm  is  on  an  alluvial  prairie  pIain,(probably  formed  by  the  washings  of  the  Missouri  and  Mississippi) 
six  milss  below  St.  Charles. 

The  apple  is  our  main  dependence.  Peaches  also  flourish  finely  ;  as  do  plums,  cherries^  (except  the 
black,)  strawberries,  gooseberries,  wild  and  cultivated.  Wheat  and  com  are  the  principal  productions. 
Timothy  hay  will  soon  be  exported  from  our  neighborhood  to  a  considerable  extent.  I  cultivate  wheat  and 
com  almost  exclusively. 

These  atiswerSi  as  far  as  they  go,  show  that  the  S.  W.  winds — ^the  winds  suggested  by  the  charts — are, 
except  in  Westero  Missouri,  the  rainy  winds.  These  winds,  like  those  between  the  same  parallels  upon  the 
ocean,  are  going  from  a  higher  to  a  cooler  temperature  ;  and  these  winds  in  the  Mississippi  valley,  not  being 
in  contact  with  the  ocean,  or  with  any  other  evaporating  surface  to  supply  them  with  moisture,  must  bring  the 
moisture  with  them  from  some  sea  or  another. 

Therefore,  though  it  may  be  urged,  inasmuch  as  the  winds  which  brought  the  Patagonia  rains  came 
direct  from  the  sea,  that  they  therefore  took  up  their  vapors  as  they  came  along ;  yet  it  could  not  be  so  urged 
in  this  case ;  and  if  these  winds  could  pass  with  their  vapors  from  the  equatorial  calms  throug^h  the  upper 
regions  of  the  atmosphere  to  the  (ialms  of  Cancer,  and  then  as  surface  winds  into  the  Mississippi  valley,  it  was 
not  perceived  why  the  Patagonian  rain  winds  should  not  bring  their  moisture  by  a  similar  route.  Thesc  last 
are  irom  the  N.  W.,  firom  warmer  to  colder  latitudes ;  therefore,  being  once  charged  with  vapors  they  must 
precipitate  as  they  go,  and  take  up  less  moisture  than  they  deposit. 

This  was  circumstantial  evidence.  No  fact  had  yet  been  elicited  to  prove  that  the  course  of  atmospherical 
circulation  suggested  by  my  investigations  is  the  actual  course  in  nature.  It  is  a  case  in  which  I  could  yet 
hope  for  nothing  more  direct  than  such  conclusions  as  might  legitimately  flow  from  circumstantial  evidence. 
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My  friend  Lieut.  De  Haven  was  about  to  sail  in  command  of  the  Ameriean  Expedition  in  search  of 
John  Franklin.  Infusoria  are  sometimes  found  in  sea-dust,  rain-drops,  hailstones  or  snowflakes ;  and  if 
any  chance  it  should  so  turn  out  that  the  locus  of  any  of  the  microscopic  infusoria  which'  might  be  foi 
descending  with  the  precipitation  of  the  Arctic  regions  should  be  indentified  as  belonging  to  the  regions  of 
S.  E.  trade  winds,  we  should  thus  add  somewhat  to  the  strength  of  the  very  slender  clue  by  which  we  w 
seeking  to  enter  into  the  chambers  of  the  wind,  and  to  "  tell  whence  it  cometh  and  whither  it  goeth." 

It  is  not  for  man  to  follow  the  ^^  wind  in  his  circuits/'  and  all  that  could  be  hoped  was,  after  a  cl< 
examination  of  all  the  facts  and  circumstances  which  these  charts  have  placed  within  my  reach,  to  point  < 
that  course  which  seemed  to  be  most  in  accordance  with  them,  and  then  having  established  a  probability  or  e^ 
a  possibility  as  to  the  true  course  of  atmospheric  circulation,  to  make  it  known  and  leave  it  for  future  inves 
gations  to  confirm  or  set  aside. 

It  was  at  tliis  stage  of  the  matter*  that  my  friend  Baron  von  Gerolt,  the  Prussian  Minister,  had  the  kin 
ness  to  place  in  my  hand  Ehrenberg^s  work,  **  Passat-Staub  und  BIut-Regen." 

Here  I  found  the  clue  which  I  hoped,  almost  against  hope,  De  Haven  would  place  in  my  hands. 

That  celebrated  microscopist  reports  that  he  found  South  American  infusoria  in  the  blood-rains,  and  se 
dust  of  the  Cape  Verd  Islands, — Lyons,  Grenoa,  and  other  places. 

Thus  confirming,  as  far  as  such  evidence  can,  the  indications  of  the  ^^  Wind  and  Current  Charts,"  ar 
increasing  the  probability  that  the  general  course  of  atmospherical  circulation  is  in  conformity  with  the  suggei 
tions  of  the  charts  as  I  had  interpreted  them,  viz :  that  the  trade  winds  of  the  southem  hemisphere  aft 
arriving  at  the  belt  of  equatorial  calms  ascend  and  continue  in  their  course  towards  the  calms  of  Cancer  as  a 
upper  current  from  the  S.  W.,  and  that  after  passing  this  zone  of  calms,  they  are  felt  on  the  surface  as  the  pr< 
vailing  S.  W.  winds  of  the  extra-tropical  parts  of  our  hemisphere ;  and  that  for  the  most  part  they  bring  the 
moisture  with  them  from  the  trade  wind  regions  of  the  opposite  hemisphere. 

Continuing  on  towards  the  North  pole  from  the  S.  W.  they  enter  ihe  Arctic  regions  on  a  spiral  curv€ 
continually  lessening  the  gyrations  until,  whirling  about  in  a  dire.ction  contrary  to  the  hands  of  a  watchy  thii 
air  ascends  and  and  commences  its  return  as  an  upper  current  towards  the  calms  of  Cancer. 

It  retums  to  this  zone  from  the  opposite  diiection,  N.  E.,  by  which  it  approached  the  pole. 

The  atmosphere  in  this  part  of  the  circuit  is  moving  in  the  direction  called  s'  in  a  previous  part  of  thii 
paper.       • 

Arrived  at  the  calms  of  Cancer,  s^  meets  ^^  io  the  upper  regions  of  the  atmosphere. 

They  both  descend — and  the  fact  that  the  barometer  stands  higher  heref  than  upon  any  other  parallel 
fihows  that  here  there  is  an  increased  atmospheric  pressure,  caused  in  part  by  accumulation  produced  by  the 
opposing  forces  of  s'  and  <J"  ;  and  in  part  by  the  downward  currents. 

•Sce  my  letter  to  hiin,  in  another  port  of  thia  work,  also,  paper  read  by  me  before  the  American  Association  at  its  meeting  in  Charleston, 
^j^mh,  1850. 

>^        -f  Humboldt. 
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HaTing  descended,  ^  is  forced  out  on  the  equatorial  side  of  the  zone,  and  appears  on  the  surface  as  a  — 
the  N,  E  trade  winds — and  so  continues  until  it  reaches  the  belt  of  equatorial  calins. 

Here  then  is  precipitation,  an  ascent  of  atmosphere,  and  a  fall  of  the  barometer ;  a  now  becomes  d  or  an 
upper  current  flowing  in  a  S.  E.  direction — t.  e.,  from  N.  W.  towards  the  zone  of  the  cahns  of  Capricorn. 
Here  it  is  met  by  the  upper  current  from  the  Antarctic  regions,  descends  wilh  a  rise  in  the  barometer  again, 
and  appears  on  the  polar  side  of  this  zone  of  calms,  as  a' — the  prevailing  N.  W.  surface  winds  in  the  extra-  —  ^^ 

tropical  regions  of  the  southem  hemisphere.  [* 

a'  now  approaches  the  Antarctic  regions  in  a  spiraly  gyrating  toith  the  hands  of  a  watch  and  contracting  "^  " 

its  convolutions  as  it  draws  nearer  and  nearer  the  pole,  where  theoretically  there  is  another  atmospherical  node 
in  which  a'  ascends  with  a  low  barometer,  and  coromences  its  retum  towards  the  equator  as  ^  in  the  upper 
regions  of  the  atmosphere. 

The  same  cause — diurnal  rotation — which  made  the  a'  on  the  surface  to  approach  from  the  N.  W.,  noy^ 
operates  to  make  it  return  as  ^  in  the  direction  whence  it  came. 

Arriving  in  the  upper  regions  at  the  calm  zone  of  Capricora  ^  meets  (f\  the  two  descend,  and  d  continues 
to  flow  towards  the  equator  as  a'>  the  S.  £.  trade  wind. 

Arrived  at  the  zone  of  equatorial  calms,  it  ascends,  and  continues  thence  in  the  upper  regions  of  the 
atmosphere  as  d'^  until  it  reaches  the  calm  zone  of  Cancer.     Here  it  descends,  and  continues  on  as  the  S.  W.  * ^ 

passage  winds  of  the  northern  hemisphere,  whose  circuit  has  been  already  described. 

Tbus,  at  thc  risk  of  repetition  and  of  being  thought  tedious,  I  have  described  the  progress  which  investigations  B  1 

connected  with  the  Wind  and  Current  Charts  had  enabled  me  to  make  in  the  theory  of  atmospherical  curcula-  J  '^ 

tion ;  and  I  have  presented  that  theoiy  as  far  as  it  had  been  developed  in  my  own  mind,  when  I  received  jj' ' 

yesterday  No.    1,  vol.   i,  4th  series,  of  the  London,  Edinburgh,  and  Dublin  Philosophical  Magazine  and  jj^ 

Journal  of  Science,  containing  a  synopsis  of  Dr.  Faraday^s  "  Experiraental  Researches  in  electricity,"  24th  fc  ' 

25th,  26ih,  and  27th  series ;  and  also  the  letter  of  Prof.  Von  Feilitzsch  on  the  Physical  disHnction  qfMagnetic  i , 

and  Diamagnetic  Bodies.  ^ 

This  account,  though  meagre,  is  the  first  account  that  I  have  seen  of  the  Doctor's  discoveries  relative  to  \  , 

the  mag^etism  of  the  atmosphere.  ]t 

A  new  era  in  our  knowledge  of  the  laws,  and  the  agents  concemed  in  the  general  system  of  atmospherical  ; 

circulation,  will  probably  be  dated  from  these  discoveries.  )f  ■ 

With  the  accounts  of  them  before  me,  I  feel  somewhat  in  the  condition  of  the  tempest-tossed  mariner  who  i 

has  been  bufleting  with  the  waves  in  storm,  clouds,  and  darkness,  until  he  feels  himself  almost  bewildered  and 
lost  in  the  mist  that  surrounds  him ;  when  suddenly  a  light  appears,  and,  like  the  grateful  mariner,  I  wished, 
before  taking  a  fresh  departure,  to  bring  up  my  reckoning,  and  to  ascertain  how  far  I  was  out,  in  order  to  show 
how  great  was  the  service  rendered  by  the  sympathising  hand  which  put  forth  that  light.  f 

Dr.  Faraday  has  shown  that,  as  the  temperature  of  oxygen  is  raised,  its  paramagnetic  force  diminishes,  \ 

being  resumed  as  the  temperature  falls  again. 
13 
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"  These  properties  ii  carries  into  the  atmosphere,  so  that  the  latter  is,  in  reality,  a  magnetic  medium,  ever 
*^  varying,  from  the  influence  of  natural  circumstances,  in  its  magnetic  powerl  If  a  mass  of  air  be  cooled,  it 
^^becomes  more  paramagnetic ;  if  heated,  it  becomes  less  paramagnetic,  (or  diamagnetic,)  as  compared  with 
**  the  air  in  a  mean,  or  normal  condition."* 

Now,  is  it  not  more  than  probable  that  here  we  have  in  the  magnetism  of  the  atmosphere  that  agent  whirh 
guides  the  air  from  the  South  through  the  calms  of  Capricorn,  of  the  equator,  and  of  Cancer,  and  conducts  it 
into  the  North ;  that  agent  which  causes  the  atmosphere  with  its  vapors  and  infusoiia  to  flow  above  theclouds 
from  one  hemisphere  into  the  other,  and  whose  foot-prints  had  become  so  palpable  ? 

With  the  lights  which  these  discoveries  cast,  we  see  why  that  air,  which  has  completed  its  circuit  to  the 
whirlf  about  the  Antarctic  regions  should  then,  according  to  the  laws  of  magnetism,  be  repelled  from  the 
South,  and  attracted  by  the  opposite  pole  towards  the  North. 

And  when  the  S.  £.  and  the  N.  £.  trade  winds  meet  in  the  equatorial  calms  of  the  Pacific,  would  not 
these  magnetic  forces  be  sufficient  to  determine  the  course  of  each  current : — bringing  the  former  with  its 
vapors  of  the  southern  hemisphere  over  into  this  by  the  courses  already  suggested  ? 

This  force  and  the  heat  of  the  sun,  would  propel  it  to  the  North.  The  diurnal  rotation  of  the  earth 
propels  it  to  the  £ast ;  consequently  its  course  first  tlirough  the  upper  re^ons  of  the  atmosphere,  and  then  on 
the  surface  of  the  earth,  after  being  conducted  by  this  newly  discovered  agent  across  the  calms  of  Cancer,  would 
be  fr^ym  the  southward  and  westward  to  the  northward  and  eastward. 

These  are  the  winds  which,  on  their  way  to  the  North,  from  the  South  Pacific,  would  pass  over  the 
Mississippi  valley,  and  they  appear  to  be  the  rain  winds  there.  Whence  then,  if  not  from  the  trade  wind 
regions  of  the  South  Pacific,  can  the  vapors  for  those  rains  come  ? 

According  to  this  conjecture,  and  not  taking  into  account  any  exceptions  produced  by  the  land  and  other 
circumstances  upon  the  general  circulation  of  the  atmosphere  over  the  ocean,  the  S.  £.  trade  winds  which 
reach  the  shores  of  Brazil  near  the  parallel  of  Rio,  and  which  blow  thence  for  the  most  part  over  the  land, 
should  be  the  winds  which,  in  the  general  course  of  circulation,  would  be  carried  towards  northern  Africa, 
Spain,  and  the  South  of  £urope. 

They  might  carry  with  them  the  infusoria  of  £hrenberg,  but,  according  to  his  theory,  they  would  be 
wanting  in  moisture.  Now,  those  portions  of  the  old  world  are  for  the  most  part  dry  countries,  receiving  but 
a  small  amount  of  precipitation. 

Hence  the  general  rule  :  thcse  countries  to  the  North  of  the  calms  of  Cancer,  which  have  large  bodies 
of  land  situated  to  the  southward  and  westward  of  theui  in  the  S.  £.  trade  wind  region  of  the  £arth  should 
have  a  scanty  supply  of  rain,  and  vice  versa. 

Now,  the  extra-tropical  part  of  New  Holland  comprises  a  portion  of  land  thus  situated  in  the  southern 

hemisphere.     Tropical  India  is  to  the  northward  and  westward  of  it ;  and  tropical  India  is  in  the  N.  £.  trade 

•Phil.  Mag.  uid  Journal  of  Science,  4th  Series,  No.  1,  January,  1851,  page  73. 
t"  It  whirleU)  about  continually . "— Bi6/c. 
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wind  region,  and  should  give  extra-tropical  New  Holland  a  slender  supply  of  rain.  But  what  modifications 
the  monsoons  of  the  Indian  ocean  may  make  to  this  rule,  or  what  effect  they  may  have  upon  the  rains  in  New 
HoUand,  my  investigations  in  that  part  of  the  ocean  have  not  been  carried  far  enough  for  a  decision. 

Taking  up  the  theory  of  Ampere  with  regard  to  the  magnetic  polarity  induced  by  an  electrical  current, 
according  as  it  passes  through  wire  coiled  with  or  coiled  against  the  sun,  and  expanding  it  in  conformity  with 
the  discoveries  of  Faraday,  we  perceive  a  series  of  facts  and  principles  which,  being  applied  to  the  circulation 
of  the  atmospherc,  make  the  conclusions  to  which  the  charts  have  led  me  touching  the  continual  "  whirl"  of 
the  wind  in  the  Arctic  regions  againstj  and  in  the  Antarctic  with  the  hands  qfa  watchy  very  significant — much 
more  so  than  I  had  supposed  them  to  be. 

In  this  view  of  the  subject  we  see  light  springing  up  from  various  sources,  by  which  the  shadows  of 
approaching  confirmation  are  clearly  perceived.  One  such  source  of  light  have  we  from  the  university  of 
Greifswald,  in  Prussia. 

liikening  the  atmosphere  with.its  magnetic  spirals  of  oxygen  to  the  coils  of  a  wire,  and  the  poles  of  the 
earth  to  the  ends  of  the  helix  used  by  Professor  Von  Feilitzsch,  we  might  almost  fancy  that  he  was  experimenting 
expressly  with  the  view  of  throwing  light  upon  the  general  course  of  atmospherical  circulation. 

"  If,'*  says  he  in  his  letter  to  Dr.  Faraday,  "  we  observe  two  such  neighboring  particles  near  the  extemal 
^^  South  pole,  then  will  the  more  near  repel  a  South  pole  with  the  intensity  s  ;  the  more  distant  will  tum  to  a 
"  North  pole  with  the  intensity  n',  but  in  such  a  manner  that  n'<^5.  But  outwardly  these  two  excited  mag- 
"  netisms  act  with  the  difierence  of  their  power  5 — n' ;  but  this  is  in  one  case  South  polary  consequently  of  the 
"  same  kind  as  the  exciting  South  pole.     The  contrary  will  take  place  near  the  North  pole,  so  that  the  disen^  ^ 

<<  gaged  magnetism  distributed  over  the  har  becomes  South  polar  on  that  half  which  is  tumed  to  the  Southpole^  ." 

"  but  J^Torth  polar  o4  the  other  half  that  is  tumed  to  the  Jforth  pole.     A  substance  where  thistakes  place  is  jj 

*  ^  diamagneiicj  it  places  itself  equatoiial.  :r 

"  When  the  bar  of  a  magnetic  substance  is  so  qualified  that  the  separating  action  of  the  molecules  on  each  ;? 

"  other  must  be  taken  into  consideration,  then  it  can  become  so  strong  that  the  molecules  in  the  middle  of  the  f 

"  substance  are  more  strongly  magnetic  than  towards  the  ends.     If  we  observe  once  more  two  such  particles  - 

"  near  two  such  particles  near  the  external  South  pole,  the  South  pole  of  the  nearest  will  tend  to  recede  by  an  ;[ 

**  intensity  from  this  external  South  pole,  but  the  more  distant  will  turn  towards  it  a  North  pole  of  the  in- 
"  tensity  n'  but  in  such  a  manner  that  w'  «^  i.  Outwardly  the  two  will  act  with  the  intensity  n'^ — ^  but  this 
"  is  North  polar,  therefore  of  a  contrary  nature  to  the  exciting  South  pole.     The  contrary  will  take  place  near  jj 

"  the  pole,  so  that  the  disengaged  magnetism  distributed  over  the  bar  becomes  Jforth  polar  on  the  half  that  is 
"  tumed  to  the  Southpohj  but  Southpolar  on  that  halfwhich  is  turned  towards  the  Jforthpole.  A  substance 
"  where  this  takes  place  is  magneticj  it  places  itself  axial^* 

"  Applying  the  former  to  the  theory  of  Ampere,  I  was  startled  because  it  has  hitherto  taught  only  that 
^'  curreots  which  are  parallel  and  directed  in  the  same  way  attract,  but  if  they  are  parallel  and  not  directed  in 
•Page48. 
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**  the  same  manner  they  are  repulsive ;  therefore  that  a  carrent  moving  in  the  direction  of  the  hands  of  a  wa 
^<  in  a  spiral  produces  a  South  pole  on  the  entrance  pointin  the  spiral,  but  a  North  pole  on  the  egression  pc 
^^  Hitherto  oqly  such  spirals  bave  been  constructed  in  which  the  current  in  every  winding  sbows  an  e< 
"  intensity." 

^^  But  I  tried  to  arrange  spirals  of  tbe  foUowing  kind  :— one  of  them  is  in  such  a  way  constructed  that 
"  two  copper  wires  are  soldered,  to  eacb  of  tbem,  fifteen  thin  wires  covered  over  with  silk.  The  first  wind 
"  backwards  over  the  copper  wire,  i.  e.  the  first  convolution  of  the  helices,  beginning  at  the  end  and  proce 
**  ing  towards  tbe  centre,  is  witb  all  tbe  fifteen  wires,  tbe  second  winding  is  only  wound  with  14  tbreads,  wh 
"  tbe  fifteentb  is  carried  along  tbe  axis,  &c. ;  consequently  every  convolution  of  the  fifteen  windings  ha 
"  tbread  less,  and  tbe  ends  of  all  the  other  threads  have  direction  of  the  axis.  The  ends  of  the  fifteen  thres 
^^  are  soldered  in  the  middle,  and  the  two  thick  wires  without  touching  each  otber,  are  so  bent  that  they  c 
"  be  suspended  in  tbe  little  cups  of  tbe  apparatus  of  Ampere,  then  a  current  passing  througb  the  spiral  v 
"  divide  itself  in  sucb  a  manner  that  it  ismost  strongon  the  external  ends  of  the  spiral  but  decreases  m( 
^  and  more  to  tbe  middle.  If  tbe  windings  of  tbe  spiral  took  place  in  tbe  direction  of  tbe  bands  of  a  watc 
"  tben  tbe  end  of  it  wbere  tbe  ciurrent  enters  will  become  a  South  pole,  but  a  J^Torth  pole^  kept  parallel  to  t 
^*  spiral,  toiU  repel  ity  only  tbe  final  convolution  will  be  attracted,  and  it  represents  the  disengaged  mag^etis 
**  of  tbe  fipal  surface.'* 

"  A  second  spiral  is  wound  like  tbat  described,  only  witb  tbis  difference,  tbat  the  strongest  convolutioi 
"  are  in  tbe  middle,  and  tbe  feeblest  near  the  ends.  This  spiral  will  be  attracted  by  tbe  North  pole  of  a  magn 
I  *«  over  the  balf  in  wbicb  tbe  current  moves  at  first  or  enters,  but  the  other  half  will  be  repulsed  by  it.     Tl 

I  *^  tbird  spiral  bas  tbe  winding  tbe  name  strengtb  over  the  whole  extent ;  it  is  indifferent  to  a  magnet  pole  whic 

[  ^^  is  not  too  near  and  only  tbe  final  convolutions  are  attracted  or  repulsed." 

^^  Tberefore  it  is  permitted  to  enlarge  tlie  tbeory  of  Ampere  in  this  manner : 

^^ — If  an  dectric  current  passes  tbrougb  a  spiral  in  the  direction  of  the  hand  of  a  watcb,  and, 

"  a  If  the  current  is  more  feeble  in  every  winding  as  it  is  nearer  to  tbe  centre  of  the  spiral,  then  that  ha 
"  is  attracted  by  a  Soutb  pole  in  wbicb  tbe  current  enters,  except  the  first  winding. 

"  b  But  if  tbe  current  is  stronger  in  every  winding  as  it  is  nearer  to  the  centre  of  the  spiral,  then  that  hal 
"  is  repulsed  by  a  Soutb  pole  in  wbicb  tbe  current  enters,  including  the  first  winding. 

"  Tbe  contrary  will  be  tbe  case  for  that  half  in  which  tbe  current  leaves  the  belix,  and  likewise  for  th( 
^  "  Nortb  pole  of  the  magnet  opposed."* 

Attentively  consideringtbe  experiments  of  the  Professor  of  Griefswald,  we  may  trace  an  analogy  between 
his  ^pirals  and  the  spirals  wbicb  tbe  currents  of  the  wind  in  "bis  circuits"  describe  about  tbe  Earth.  At  the 
Soutb  polar  calms,  tbe  atmospbeiical  spiral  is  witb  tbe  hand  of  the  watcb,  and  as  in  tbe  case  of  a  spiral  so 
wound  about  its  belix  tbe  magnetism  is  Soutb  polar ;  and  so  mutatis  mutandis  for  the  regions  of  North  polar 
calms. 
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May  we  not  look  therefore  to  find  about  the  North  and  South  magnetic  poles  these  atmospherical  nodes 
or  calm  regions,  which  I  have  theoretically  pointed  out  there  ?  In  other  words,  are  not  the  magnetic  poles 
of  the  earth  in  those  atmospherical  nodes,  the  two  standing  in  the  relation  of  cause  and  efiect,  the  one  to  the 
other? 

And  have  we  not  a  clue  already  placed  in  our  hands  by  which  the  motion  of  the  circular  storms  of  the 
northera  bemisphere  which  are  said  to  traTcl  againsty  and  those  of  the  southern  which  are  said  to  travel  toith 
the  hands  of  a  watch,  seems  to  be  connected  with  the  iike  motion  of  the  wind  of  each  hemisphere  in  its  circuit 
about  its  pole?  and  willnot  this  clue  whenfoUowed  up  lead  us  into  the  labyrinths  of  atmospherical  magnetism 
for  the  solution  of  the  mystery  ? 

Indeed  so  wide  for  speculation  is  the  field  presented  by  these  discoveries,  that  we  may  in  some  respects 
regard  this  great  globe  itself  with  its  "cups"  and  spiral  wires  of  air,  earth  and  water,  as  an  immense  "pile" 
and  helix,  which  being  excited  by  the  natural  batteries  in  the  sea  and  atmosphere  of  the  tropics,  excites  in  turn 
its  ozygen,  and  imparts  to  atmospherical  matter  the  properties  of  magnetism. 

Thus,  though  it  be  not  proved  as  a  mathematical  truth,  that  magnetism  is  the  power  which  guides  the 
storm  from  right  to  left,  and  from  left  to  right ; — which  conducts  the  moist  and  the  dry  air  each  in  its  appointed 
paths ; — and  which  regulates  the  "wind  in  his  circuits ;" — ^yet  that  it  is  such  a  power,  is  rendered  so  very 
probable  that  the  onus  is  now  shifted,  and  it  remains  not  to  prove,  but  to  disprove  that  such  is  its  agency. 


I 


O/  Clotids  and  the  Equatorial  Claad-Ring.*  S 

During  the  progress  of  these  investigations,  the  attention  is  frequently  arrested  by  proof  of  the  exquisite  5^! 

skiH  which  has  been  displayed  in  the  construction  of  the  atmospherical  machinery  of  the  Earth: — in  wonder  £ 

and  admiration,  we  pause  to  contemplate  its  beautiful  mechanism — its  surprising  performance.  Jj 

Among  the  many  striking  features  which  this  system  of  research  presents  for  contemplation,  the  imagina- 
tion  dwells  with  peculiar  delight  upon  those  which  are  brought  out  in  tracing  the  offices  which  are  assigned  to 
the  clouds  in  the  terrestrial  economy. 

One  need  not  go  to  sea  to  perceive  the  grand  work  which  the  clouds  perform  in  collecting  moisture  from  t 
the  crystal  vaults  of  the  sky,  in  sprinkling  it  upon  the  fields,  and  making  the  hills  glad  with  showers  of  rain. 

Winter  and  summer,  "  the  clouds  drop  fatness  upon  the  Earth.'^     This  part  of  their  office  is  obvious  to  all ;  ); 

and  I  do  not  propose  to  consider  it  now.  • 

But  the  sailor  at  sea  observes  phenomena,  and  witnesses  operations  in  the  terrestrial  economy  which  tell  il 

him,  that  in  the  beautiful  and  exquisite  adjustments  of  the  grand  machinery  of  the  atmosphere,  the  clouds  K 

have  other  important  offices  to  perform  besides  those  merely  of  dispensing  showers,  of  producing  the  rains,  and  } 

jf 

of  weaving  mantles  of  snow  for  the  protection  of  our  fields  in  winter.     As  important  as  is  this  office,  the  philo-  ! 

sophical  mariner  is  reminded  that  the  clouds  have  other  commandments  to  fulfill,  which,  though  less  obvious,  \ 

*Read  before  the  Amencan  Association  at  its  meeting  in  Albany,  New  Vork,  Aug.  1851.  ' 
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are  not  therefore  tlie  less  benign  or  the  less  worthy  of  his  noticc.  He  beholds  them  at  work  m  moderating 
extremes  of  heat  and  cold,  and  in  mitigating  climates.  At  one  time  they  spread  themselves  out ;  they  c< 
the  Earth  as  with  a  mantle  ;  they  prevent  radiation  from  its  crust,  and  keep  it  warm ;  at  another  time,  1 
interpose  between  it  and  the  Sun,  and  screen  itfrom  his  scorching  rays,  to  protect  the  tender  plants  from 
hcat,  the  land  from  the  drought.  Having  performed  this  office  for  one  place,  they  are  evaporated  and  gi 
up  to  the  sunbeam  and  the  wind  again,  to  be  bome  on  their  wings  away  to  other  places  which  stand  in  n 
of  like  offices. 

Familiar  with  clouds  and  sunshine,  the  storm  and  the  calm,  and  all  the  phenomena  which  the  lightn 
and  the  blast  present,  the  right  minded  mariner  as  he  contemplates  "  the  cloud  without  rain,**  ceases  to  reg 
it  as  an  empty  thing ;  he  perceives  that  it  performs  many  important  offices  ;  he  regards  it  as  a  great  moder£ 
of  heat  and  cold — as  a  "compensation''  in  the  atmospherical  mechanism  which  makes  the  performance  of 
grand  machine  perfect.  Bound  inhis  ship  hence  tothe  southem  hemisphere,  he  enters  the  regions  of  the  N. 
trades,  and  finds  the  sky  sometimes  mottled  with  clouds,  but  for  the  most  part  clear :  continuing  his  cou 
towards  the  Line,  he  finds  his  thermometer  to  risehigher  and  hi|;her  as  he  approaches  the  equator,  until  ent 
ing  the  region  of  equatorial  calms  and  rains,  he  feels  the  weather  to  become  singularly  oppressive ;  he  discov 
here  that  the  elasticity  of  feeling  which  he  breathed  from  the  trade  wind  air,  has  forsaken  him. 

Escaping  from  this  gloomy  region,  and  entering  the  S.  E.  trades,  his  spirits  revive,  and  he  turns  to  ] 
Log-book  to  see  what  changes  are  recorded  there.  He  is  snrprised  to  find,  that  notwithstanding  the  opprc 
sive  weather  of  the  rainy  latitudes,  both  his  thermometer  and  barometer  stood,  while  in  them,  lower  than 
the  clear  weather  on  either  side  of  them ;  that  just  before  entering,  and  just  before  leaving  the  rainy  paralle 
the  mercury  of  the  thermometer  and  barometer  invariably  stands  higher  than  it  does  when  within  them,  ev 
though  they  include  the  equator.     He  has  passed  a  ring  of  clouds  that  encircles  the  earth. 

Perceiving  this,  he  is  reminded  how  this  cloud-ring,  by  screening  these  parallels  from  the  Sun^s  raj 
not  only  promotes  the  precipitation  which  takes  place  within  them,  at  certain  periods,  but  how  also  the  raii 
are  made  to  change  the  places  upon  which  they  are  to  fall ;  and  how,  by  travelling  with  the  calm  belt  of  tl 
equator  up  and  down  the  earth,  this  cloud-ring  shifts  the  surface  from  which  the  heating  rays  of  the  Sun  a 
excluded ;  and  how,  by  this  operation,  tone  is  given  to  the  atmospherical  circulation  of  the  world. 

In  the  ransacking  of  garrets  and  old  sea  chests,  to  which  these  researches  have  given  rise  for  Log-book 
one  of  rare  value,  kept  by  a  brother  officer  many  years  ago,  has  turned  up.  It  is  the  journal  of  the  lal 
Commander  Arthur  Sinclair,  kept  on  board  the  United  States  frigate  "  Congress"  during  a  cruise  to  Sout 
America,  in  1817-'18.  The  picture  which  he  has  drawn  of  the  weather  under  this  equatorial  cloud-rin^ 
is  singularly  graphic  and  striking.  He  encountered  this  cloud-ring  in  the  month  of  January,  1818,  belwee 
tbe  parallel  of  4°  N.  and  the  equator,  and  from  thelongitude  of  19°  and  23°  West:  he  says  of  it: 

'*  This  is  certainly  one  of  the  most  unpleasant  regions  in  our  globe.     A  dense,  close  atmosphere,  excep 
^   j.  a  few  hours  after  a  thunder  storm,  during  which  time  torrents  of  rain  fall,  when  the  air  becomes  a  liltl 


yy^shed  ;  but  a  hot  glowing  Sun  soon  heats  it  again,  and  but  for  your  a>^nings  and  the  little  air  put  in  cir 
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colation  by  the  conlinaal  flapping  of  the  ship's  sails,  it  would  be  almost  insufferable.  No  person,  whp  has  not 
crossed  this  region,  can  form  an  adequate  idea  of  its  unpleasant  effects.  You  feel  a  degree  of  lassitude 
unconquerable,  which  not  even  the  sea  bathing,  which  every  where  else  f  roves  so  salutary  and  renovating, 
can  dispel.  Except  when  in  actual  danger  of  shipwreck,  I  nevei  spent  twelve  more  disagreeable  days  in  the 
professional  part  of  my  life,  than  in  these  calm  latitudes. 

^^  I  crossed  the  Line  on  the  17th  df  January,  at  8  A.  M.,  in  longitude  21^  2(y,  and  soon  found  I  had  sur- 
mounted  all  the  difficulties  consequent  to  that  event ;  that  the  breeze  continued  to  freshen  and  draw  round  to 
S.  S.  E.,  bringing  with  it  a  clear  sky  and  most  heavenly  temperature,  renovating  and  refieshing  beyond 
description.  Nothing  was  now  to  be  seen  but  cheerful  countenances,  exchanged  as  by  enchantment,  from 
that  sleepy  sluggishness  which  had  borne  us  all  down  for  the  last  two  weeks." 

In  a  clear  day  at  the  equator,  this'  cloud-ring  having  slid  to  the  North  or  South  with  the  calm  belt,  the 
rays  of  the  Sun  pour  down  upon  the  crust  of  the  earth  and  raise  its  temperatuie  to  a  scorching  heat.  The 
atmosphere  dances  above  it,  and  the  air  is  seen  trembling  in  ascending  and  descending  columns  with  busy 
eagemess  to  conduct  the  heat  off,  and  deliver  it  to  the  legions  aloft,  where  it  is  required  to  give  momentum  to 
the  air  in  its  general  channels  of  circulation.  The  dry  season  continues ;  the  Sun  is  vertical ;  and  finally  the 
earth  becomes  parched  and  dry  ;  the  heat  accumulates  faster  than  the  air  can  carry  it  away  ;  the  plants  begin 
to  wither,  and  the  animals  to  perish.  Then  comes  the  mitigating  cloud-ring.  The  buming  rays  of  the  Sun 
are  intercepted  by  it.  The  place  for  the  absorption  and  reflection,  and  the  delivery  to  the  atmosphere  of  the 
solar  heat  is  changed ;  it  is  transferred  from  the  upper  surface  of  the  Earth  to  the  upper  surface  of  the  clouds. 

Radiation  from  the  land  and  the  sea  below  the  cloud  belt  is  thus  intermpted,  and  the  excess  of  heat  in 
the  Earth  is  delivered  to  the  air,  and  by  absorption  carried  up  to  the  clouds,  and  there  delivered  to  their 
vapors  to  prevent  excess  of  precipitation. 

In  the  mean  time,  the  trade  winds  North  and  South  are  pouring  into  this  cloud-covered  receiver,  as  the 
calm  and  rain  belt  of  the  equator  may  be  called,  fresh  supplies  in  the  shape  of  ceaseless  volumes  of  heated  air 
loaded  to  saturation  with  vapor,  which  has  to  lise  above  and  get  clear  of  the  clouds  before  it  can  commence 
the  process  of  cooling  by  radiation.  In  the  mean  time,  also,  the  vapors  which  the  trade  winds  bring  from  the 
North  and  the  South,  expanding  and  growing  cooler  as  they  ascend,  are  being  condensed  on  the  lower  side 
of  the  cloud  stratum,  and  their  latent  heat  is  set  free,  to  check  precipitation  and  prevent  a  flood. 

While  this  process  and  these  operations  are  going  on  on  the  nether  side  of  the  cloud-ring,  one  not  less 
important  is  going  on  on  the  upper  side.  There,  from  sunrise  to  sunset  the  rays  of  the  Sun  are  pouring  down 
witbout  intermission.  Every  day,  and  all  day  long,  they  operate  with  ceaseless  activity  upon  the  upper  surface 
of  the  cloud  stratum.  When  they  become  too  powerful,  and  convey  more  heat  to  the  cloud  vapors  than  the 
cloud  vapors  can  reflect  and  give  off  to  the  air  above  them ;  then  with  a  beautiful  elasticity  of  character,  the 
clouds  absorb  the  surplus  heat.  They  melt  away,  become  invisible,  and  retain,  in  a  latent  and  harmless  state, 
until  it  is  wanted  at  some  other  place  and  on  some  other  occasion,  the  heat  thus  imparted. 

We  thus  have  an  insight  into  the  operations  which  are  going  on       the  equatorial  belt  of  precipitation, 
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J.  /Hk'  and  this  insight  is  sufficient  to  enable  us  to  perceivethat  exquisite  indeed  are  the  arrangements  which  nat 

*  '.  ^  has  provided  for  supplying  this  calm  belt  with  heat,  and  for  pushing  the  snow  line  there,  high  up  above 

:  .  .  ^  clouds,  in  order  that  the  atmosphere  may  have  room  to  expand,  to  rise  up,  overflow,  and  course  back  into 

*•    J  channels  of  its  circulation.     As  the  vapor  is  condensed  and  formed  into  drops  of  rain,  a  two-fold  objec 

'  ^    ^!  accomplished  :    coming  from  the  cooler  regions  of  the  clouds,  the  rain  drops  are  cooler  than  the  air  and  ea 

VJ;  below.     They  descend,  and  by  absorption*  take  up  the  heat  which  has  been  accumulating  in  the  earth^s  cr 

^  during  the  dry  season,  and  which  cannot  now  escape  by  radiation.     Thus  this  cloud-ring  modifies  the  cliai: 

of  all  places  beneath  it;  over-shadowing  at  different  seasons  all  parallels  from  5°  S.  to  15°  N. 

In  the  process  of  condensation,  these  rain  drops  on  the  other  hand  have  set  free  a  vast  quantity  of  Iat< 
heat,  which  has  been  gathered  up  with  the  vapor  from  the  sea  by  the  trade  winds  and  brought  hither.  T 
caloric  thus  liberated  is  taken  by  the  air  and  carried  up  aloft  stiD  further  to  keep,  at  the  proper  distance  frc 
the  Earth,  the  line  of  perpetual  congelation.  Were  it  possible  to  trace  a  thermal  curve  in  the  upper  regions 
'  the  air  to  represent  this  line,  we  should  no  doubt  find  it  mounting  sometimes  at  the  equator,  sometimes  on  tl: 
side,  and  sometimes  on  that,  of  it ;  but  always  so  mounting  as  to  overleap  this  cloud-ring.  This  thermal  lii 
would  not  ascend  always  over  the  same  parallels,  it  would  ascend  over  those  between  which  this  ring  happei 
to  be ;  and  the  distance  of  this  ring  from  the  equator  is  regulated  according  to  the  seasons. 

If  we  imagine  the  atmospherical  equator  to  be  always  where  the  calm  belt  is  which  separates  the  N.  1 
from  the  S.  E.  trade  winds,  then  the  loop  in  the  thermal  curve  which  should  represent  the  line  of  perpetu 
congelation  intthe  air  would  be  always  found  to  stride  this  equator,  and  it  may  be  supposed  that  a  the 
mometer  kept  sliding  on  the  surface  of  the  earth  so  as  always  to  be  in  the  middle  of  ihis  rain  belt,  would  she 
very  nearly  the  same  temperature  a)I  the  year  round ;  and  so  too  would  a  barometer,  the  same  pressure. 

Returning  and  taking  up  the  train  of  contemplation  as  to  the  office  which  this  belt  of  clouds,  as 
encircles  the  earth,  performs  in  the  system  of  cosmical  arrangements,  we  may  see  that  the  cloud-ring  an 
calm  zone  whicli  it  overshadows  perform  the  office  both  of  ventricle  and  auricle  in  the  immense  atmospheric^ 
heart,  where  the  heat  and  the  forces  which  give  vitality  and  power  to  the  system  are  brought  into  play- 
where  dynamical  strength  is  gathered,  and  an  impulse  given  to  the  air,  sufficient  to  send  it  thence  througi 
its  long  and  tortuous  channels  of  circulation. 

Thus,  this  ring,  or  band,  or  belt  of  clouds,  is  stretched  around  our  planet  to  regulate  the  quantity  of  pre 
cipitation  in  the  rain  belt  beneath  it ;  to  preserve  the  due  quantum  of  heat  on  the  face  of  the  Earth  ;  t( 
adjust  the  winds ;  and  send  out  for  distribution  to  the  four  corners,  vapors  in  proper  quantilies  to  make  up  t( 
each  river  basin,  climate  and  season  its  due  quota  of  sunshine,  cloud  and  moisture.  Like  the  balance-whee 
of  a  well  constructed  chronometer,  this  cloud-ring  afibrds  the  grand  atmospherical  machine  the  most  exquisitelj 
arranged  self-compensation.  If  the  Sun  fail  in  his  supply  of  heat  to  this  region,  more  of  its  vapors  are  con- 
densed,  and  heat  is  discharged  from  its  latent  store-houses  in  quantities  just  sufficient  to  keep  the  machine  in 
the  ^^^^  perfect  compensation.  If  on  the  other  hand,  too  much  heat  be  found  to  accompany  the  rays  of  the 
o        fis  they  impinge  upon  the  upper  circumference  of  this  belt,  then  again  on  that  side  are  the  means  of  self- 
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compensation  ready  at  hand  :— ^o  much  of  the  cloud  surface  as  may  be  requisite  is  then  resolved  into  invisible 
vapor,  in  the  vessels  whereof  surplus  heat  frbm  the  Sun  is  stored  away  and  held  in  the  latent  state  until  it  is 
called  for ;  when  instantly  it  is  se:  free  and  becomes  a  visible  and  active  agent  in  the  grand  design. 

That  the  thermometer  stands  lower  beneath  this  cloud  belt  than  it  does  on  either  side  of  it,  has  not  been 
shewn,  or  if  shewn,  it  has  not  yet  been  made  to  appear  by  actual  observatiouy  so  far  as  my  researches  are  con- 
cemed ;  for  the  observations  in  my  possession  have  not  yet  been  discussed  concerning  the  temperature  of  the 
air.  But  that  the  temperature  of  the  air  at  the  surface  under  this  cloud-ring  is  lower,  is  a  theoretical  deduction 
as  susceptible  of  demonstration  as  is  the  rotation  of  the  Earth  on  its  axis.  It  is  a  well  known  fact.  Indeed 
nature  herself  has  hung  a  thermometer  under  this  cloud  belt  that  is  more  perfect  than  any  that  man  can 
constructy  and  its  indications  are  not  to  be  mistaken% 

Where  do  the  vapors  which  form  this  cIoud»ring  and  which  are  here  condensed  and  poured  down  into 
the  sea  as  rain,  come  from  ?  They  come  from  the  trade  wind  regions ;  under  the  cloud-ring  they  rise  up ;  as 
they  rise  up,  they  expand ;  and  as  they  expand,  they  grow  cool ;  moreover,  it  requires  no  mercurial  instrument 
of  human  device,  to  satisfy  us  that  the  air  which  brings  the  vapor  for  these  cloudsy  cannot  take  it  up  and  let  it 
down  at  the  same  temperature»  Precipitation  and  evaporation  are  Uie  oonverse  of  each  other*;  and  the  same  air 
cannot  precipitate  and  evaporate,  take  up  and  let  down  water  at  one  and  the  same  temperature.  As  the  tem- 
perature  of  the  air  is  raised,  its  cnpacity  for  receiving  and  retaining  water  in  the  state  of  vapor  is  increased ;— as 
the  temperature  6f  the  air  is  lessened,  its  capacity  for  retaining  that  moisture  is  diminished.  These  are  physical 
laws ;  and  therefore  when  we  see  water  dripping  do wn  from  the  atmosphere^  we  need  no  instrument  to  tell  us  that 
the  elasticity  of  the  vapor  so  condensed,  and  falling  in  drops,  is  less  than  was  its  elasticity  when  it  was  taken  up 
from  the  surface  of  the  ocean  as  water,  and  went  up  into  the  clouds  as  vapor. 

Hence  we  infer,  that  when  the  vapors  o{  sea  water  are  condensed,  the  heat  which  was  necessary  to  sustain 
them  ii^  the  vapor  state,  and  which  was  borrowed  from  the  ocean,  is  parted  with ;  and  that,  therefore,  they  were 
subjected  in  the  act  of  condensation  to  a  lower  temperature  than  they  were  in  the  act  of  evaporation.  This 
18  what  is  going  on :  ceaseless  precipitation,  under  this  cloud-ring.  Evaporation  under  it  is  suspended  almost 
entirely  the  year  round.  It  is  formed  by  the  meeting  of  the  N.  £•  and  S.  £•  trade  winds.  The  vapor  and  the 
air  which  they  bring  with  themy  here  ascend ;  as  they  ascend  they  expend ;  as  they  expend  their  temperature  falls* 
Hence  we  have,  first  a  cloud  and  then  precipitation.  We  know  that  the  trade  winds  encircle  the  eartb;  that 
they  blow  perpetually ;  that  they  come  from  the  North  and  the  SoHth,  and  meet  each  other  near  the  equator ; 
tlierefore  that  this  line  of  meeting  extends  around  the  world  ;  that  in  it,  the  air  which  the  trade  winds  bring 
ascends ;  and  that  in  this  ascent  clouds  are  formed.  By  the  rainy  seasons  of  the  Torrid  Zone  we  can  trace  this 
clotid-ring  stretched  like  a  girdle  round  about  the  eartlk 

In  view  of  tliese  facts,  and  of  these  laws,  it  is  useless  to  consult  the  thermometery  merely  to  leara  whether 
the  ainosphere  under  this  cloud-ring  be  warmer  or  cooler  than  that  on  either  side  of  it.  Our  knowledge  of  the 
law8  of  nature  tells  us  that  it  is  cooler. 

In  like  manner^  nature  has  placed  a  thermometer  on  the  s^^ r^e  o(  the  land,  and  of  the  water,  which  lells  u8 
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jj  t!mt  &e  ftiean  temperatare  df  the  top  of  the  eaith's  crust,  wfaetber  H  be  land  or  water,  is  higher  tfaan  tbe  raean 

i-  temperatfire  of  tfae  snperinettmbeilt  air ;  aiKt  so  fiar  as  tfae  researcbes  cotmected  witfa  tbese  cbarts  have  gone, 

}  and  bear  upon  <he  snbject,  tfaey  indicate  that  ft  is  so.    Pbilosopfaers  faad  ahready  pointed  to  it  as  a  probabili^, 

and  sugg^sted  it  as  a  tmtfa. 

Wbere  tfae  atmospfaere  meets  tfae  knd  and  water,  tfaere  is  tfae  greatest  amount  of  faeat  on  tfae  Earth's 
surfaee.  At  tbis  placc  of  meeting,  tfae  diermometer  in  erery  latitude  attains  its  maximum«  If  we  de- 
se^nd  below  this  pkce  into  the  oceany  or  rise  above  it  into  the  air,  tfae  mereury  in  tfae  tfaermometer  is  observed 
tofall. 

Tbe  faeatidg  ra^s  <^f  Ihe  Snn,  ds  tfaey  pass  tfarougfa  Ihe  atmospfaere^  impart  little  or  none  of  tfaeir  warmtb 
to  it.  Tfaey  must  first  strike  tfae  eartfa  itself ;  the  caloric  is  then  absorbed  or  reflected  by  tbe  solid  and  fluid 
parfs  of  its  crusf ,  and  given  to  tke  air.  The  laad  and  the  water  receive  tbe  heat  from  tfae  Sun,  and  impart  it 
to  tbe  atmospbere  ^-^more  subde  tfaan  tiray,  it  is  dmy  mote  mobile  and  expansible.  Tbe  moment  tbat  that 
stratMi  ot  layer  of  tbe  atmospfaerieal  coating  wfaicfa  envdopes  tbe  Eartfa,  and  wbich  bappens  to  be  nearest  to 
its  crust^  receives  fSrom  it  tbe  least  aceesmon  of  heat,  diat  montent  it  expands,  becomes  ligfater,  and  fiies  off 
witii  it  to  th*e  amre  vauh  above»  It  thut  gires  place  to  a  cooler  layer^  wfaiefa  1n  tum  receives  from  tfae  sur&ee- 
crtist  firesb  supplies  of  faeat  like  tfae  otfaer,  and  eonveys  it  away  to  tfae  clouds.  Tfaus,  ^ile  tbe  Sufi  is  heating 
both  fbe  KMd  and  tbe  water,  t!^  atmospfaere  xs  receiving  beat  fr om  them.  The  sun  faeats  them :  and  tbey,  tbe 
aw*  Bte  the  laM(  and  the  sea  do  not  give  to  the  atmosphere  ail  tbe  heat  tbey  receive  from  the  Son.  They 
rftdiate  off  idtb  spaM  a  eonsidefaUe  portion  of  h.  Hence  we  are  entitled  to  infer,  tfaat  the  mean  temp^rature 
of  tfae  upper  stratum  ef  eartb  s(ttd  water,  generallyy  is  faigfaer  tban  the  mean  temperature  of  the  lower  stratum 
of  the  air. 

Fer  partienlaf  locdities  atnd  seasons  tbere  may  be  exceptions  to  tfais  mle,  as  dming  the  long  nigfats  of  tfae 
pctor  wintefy  wbe»  tbat  portion  of  tfae  Eartb  receives  no  beat  firom  tiie  Sun^s  ray»,  and  radiates  profusdy. 

Tbe  Fervo»  Ishmds,  and  places  similariy  sitvated,  may  also  form  exceptions  to  dre  rule.  Tbese  islands 
nre  surroiind€*d  by  the  waim  waters  otthe  Oodf  Stream,  and  tfaougfa  standimg  in  latitode  62^  N.>  tfae  pond» 
tbere  are  saM  to  nemain  «nfrossen  M  the  winter.  These  blands  probably  receive  more  osbric  by  conduction 
from  the  My  Iban  by  absorplion  from  the  Sun's  mysy  and  tfae  air  wfaidi  supplies  tfaem  with  warmtby  derives  it 
fitm  Uie  watevs  wfaicb  faave  been  faeated  in  tfae  inter-tropical  i^gions  of  tfae  Atlantic. 

Tbe  belt  of  equatorial  calms  and  rains  encircfes  tfae  eartfa ;  were  tfae  clouds  wfaicb  overfaang  tfais  belt 
Ittminoiis,  and  couTd  tbey  be  seen  by  an  observer  from  one  of  tfae  planets,  tfaey  wonld  present  to  faim  an  appear- 
aaee  not  uidQce  tfae  rbgs  of  Satum  do  to^  us.  Sucfa  an  observer  would  remerk  that  tfais  cloud-ring  of  the  Eartfa 
faas  a  motion  contrary  to  tfaat  of  tfae  axis  of  our  planet  itself— tfaat  wfaile  tfae  Eartfa  was  revolvmg  rapidly  from 
West  to  East,  he  wonld  observe  tfae  cloud-ring  to  go  dowly,  but  only  relativdyy  from  East  to  West  As  the 
winds  whicfa  bring  tbe  cloud  vapor  to  tbis  reg^on  of  calms  rise  up  witfa  it,  tfae  Eartfa  is  slipping  from  under  it ; 
and  tfaus  tfae  cloud-ring,  tfaougfa  really  moving  from  West  to  East,  witfa  tbe  Earth)  goes  relatively  slower  tfaan 
Ibe  Earth,  and  wouid  therefbre  appear  to  require  a  longer  time  to  complete  a  revcdutioQ. 
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But  unlike  the  rliigs  of  Saturn  dirough  tbe  tekaeope,  the  outer  sur &oe  or  the  upper  side  to  us»  of  this 
cloud-ring,  would  appear  exceedingly  jagged,  rough  and  uneveo. 

The  rays  of  the  Sun  playing  upon  this  peak,  and  then  upon  that,  of  the  upper  cloud  sur&ce,  mdt  away 
one  set  of  elevations,  and  create  another  set  of  depressions.  Thie  whole  sU^atun»  is,  ijt  may  be  ioaagined,  ia 
the  most  turgid  state ;  it  is  ia  continued  throes  when  yiewed  from  above :  the  Jbeat  whioti  is  Jib^ted  £rom 
fadow  in  the  process  of  condensation,  the  currents  of  warm  air  ascendiAg  from  the  £arth,  and  of  cool.desceod* 
ing  from  the  sky,  all,  we  may  well  conceiye,  tend  to  keep  tbe  upper  cloud  surface  in  a  pe^rpetual  state  of 
agitation,  upheavai  and  depression. 

Imagine  in  such  a  cloud  stratum  an  electrical  discharge  to  tsJce  {dace ;  tbe  report  being  MUgbt  Ujp  by  the 
cloud  ridges  above,  is  passed  from  peak  to  peak,  and  repeated  £com  valley  to  traUey,  imtil  the  Iftst  ecfao  difit 
away  in  the  mutterings  of  the  distant  thunder.  How  often  do  we  hear  the  Toiee  of  ihe  lo.vd  tbttnd^r  mmbliny 
and  rolling  away  above  the  cloud  surface,  like  the  echo  of  artillery  discharged  among  the  biUs. 

Hence  we  perceive  or  infer  tbat  the  clouds  intereept  the  ^iogree»  of  so^nd  as  weU  as  of  Jigbt  |iad  heat 
tlHTOugh  tfie  atmospbere,  and  that  this  upper  surface  is  often  Uke  Alpine  xegions* 

It  b  by  trains  of  reasoaing  like  this,  that  we  are  continually  reminded  of  the  mterea^  whicb  ^^^h^  \0 
the  observations  which  the  mariner  is  caUed  on  to  make.  There  is  no  expressicm  uUfired  bf  aatmre  wiisk  i§ 
vnworthy  of  our  most  attentive  coasideration ;  and  mariners  by  rej^eriiig  uk  tb^ir  logs  tbe  kiod  iof  ii^btning» 
whetfaer  sheet,  forked  or  streaked ;  and  the  kind  of  thunder^  whetber  roUing,  nuitteriBg  eir  sharp^  muy  be 
liiroishiog  facts  whieh  wUI  throw  much  Ught  on  the  features  and  cbaracttr  of  tbe  ciouds  in  di&reit  Jalitedea» 
and  seasons. 

As  an  iUustration  of  the  value  aud  interest  attached  to  the  observatioiis  upoa  ^^  little  tbingps''  ao  oaljied»  J 
extract  from  the  Abstract  Log  of  a  veiy  close  observer  who  is  co-operating  with  me  in  the  coUection  of  materials 
for  these  charts : — ^^  In  aH  my  observations,'*  writes  this  exceUent  and  indefatigable  seaman,  in  his  Abstract 
Log  kept  for  this  office— ^*  In  all  my  observations  on  ikt  tints  of  tropical  flowem,  I  bave  found  that  yellow 
predominates.'' 

No  physical  fact  is  too  bald  for  observation ;  physical  facts  are  the  language  of  nature,  and  every  ex- 
pression  uttered  by  her  is  Ivorthy  of  our  most  attentive  consideration.  And  the  remark  by  this  observant 
saUor  about  the  predominance  of  yeUow  in  tropical  flowerSy  wookly  as  a  truismi  be  regarded  with  a  high  deg^ee 
of  interest  both  by  the  Botanist  and  Chemist 


Mare  abaut  the  Red  Sea  Currents. 

The  remarks  which  I  submitted  to  the  American  Associatioa  at  its  meetiag  in  CSbarlestoni  page  5&»  «ftd 
which,  since  the  commencement  of  these  investigations,  have  been  made  from  time  to  time  conceming  the  cur- 
rents  of  the  Red  sea,  were  based  upon  the  suggestions  derived  from  studying  the  <^rations  of  those  agenta 
which  nature  employs  to  keep  iq>  the  oceanic  circulation.     Those  remarks  were  based  on  theoretical  deduc- 
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\  .;f  tions  daborated  outof  the  fact,  tbat  there  is  a  surface  current  known  to  be  setting  througfa  the  Straits  of  Bs 

mandeb  into  the  Red  sea.     Other  obsenrations,  I  had  none. 

I  have  attempted  on  divers  occasions  to  show  theoretically,  ho>^  the  surface  of  the  Red  sea  must  in  < 
sequence  of  evaporations,  be  higher  at  the  Straits  of  Babelmandeb  than  at  the  Isthmus  of  Suez ;  how  it 
sents  an  inclined  planc  to  the  northwest;  how  the  water  in  this  sea,  after  ithassuppliedthedemands  for  vi 
(which  is  fresh,  not  salt,)  is  salter,  and  therefore  heavier  than  that  which  is  just  entering  to  meet  those 
mands ;  and  how  thercfore  the  heavier  and  saker  water  must  escape  as  an  under  ciirrent  through  the  Str 
of  Babelmandeb  into  the  open  ocean. 

I  have  within  a  few  days  past  received  volume  IX,  Transactions  of  the  Bombay  Geographical  Soci< 
from  May,  184d,  to  August,  1850.     From  it,  I  leam  that  the  excelient  society  of  whieh  it  is  the  orgran, 
especially  included  in  its  fidd  of  researches,  ^^  the  determination  of  the  saltness  of  the  ocean,  and  of  the  ai 
and  gulfs  of  tbe  sea." 

At  p.  38  et  seq«,  of  that  voL,  is  a  paper  by  Dr.  Buist  on  the  ^^saltness  of  the  Red  sea."  That  paper  fi 
sustains  the  position  which  has  akeady  been  advanced  during  these  investigations.  It  contains  so  much  tl 
18  valuable  upon  the  subject,  being  for  the  most  part  the  result  of  actual  observation,  that  I  take  the  liberty 
extracting  quite  freely  from  it. 

'^^Mr.  Morris,  Chief  Engineer  of  the  Ajdaha,  had  some  time  ago  taken  the  more  certain  method  of  fiUii 

a  8ucces»0n  of  bottles  fullof  water  all  the  way  fix>m  Suez  to  Bombay,  and  these  having  been  placed  in  t 

hands  of  Dr.  Griraud,  whose  assistance,  valuable  at  all  times,  became  doubly  valuable  from  the  promptitud 

.,  cheerfulness  and  alacrity,  with  which  it  was  rendered,  had  found  the  following  to  be  the  results  :  they  we 

:;  1  unexpected,  but  there  was  no  reason  to  doubt  their  accuracy : — 

^  Lat.  Long.  Sp.  Gr.         Saline  contents. 

No.  1.  SeaatSuez        —  —  1027  41.0 

No.  2.  Gulf  of  Suez  27.49       33.44  1026  40.0 

No.  3.  Red  Sea  24.29       36.  1024  39.2 

No.  4.       do.  20.55       38.18  1026  40.5 

No.  5       do.  20.43       40.03  1024  39.8 

No.  6.      do.  14.34       42.43  1024  39.9 

No.  7.      do.  12.39       44.45  1023  39.2 

"  Dr.  Giraud  gives  the  following  note  of  the  saltness  of  the  sea,  from  a  variety  of  other  localities.    Fron 

this  it  will  be  seen,  that  the  Mediterranean  at  Marseilles  is  of  the  same  saltness  as  the  Red  sea  at  Suez,  whilc 

the  Atlantic  in  the  latitude  of  the  Canaries  is  j^^  more  salt. 

Baltic grs.  20.0  in  1000. 


Frith  of  Forth "    30.0 

Bolougne «    32.0 
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Havre grs.  36.0  in  1000. 

Bayonne  -         -        -        -         -        -        -     "     38.0  " 

Marseilles «     41.0  " 

Atlantic,  (Canaries) "    44.0  " 

^  Following  the  sinuosities  of  the  coast,  the  Red  sea  shore  is  more  than  4000  miles  in  extent  from  the 
Straita  of  Babelmandeb  round.  Not  one  drop  of  water  flows  in  from  any  of  the  countiies  on  its  shores,  and 
the  nearest  liver  to  the  Red  sea  is  the  Nile,  which  approaches  it  at  Suez  to  within  eighty  niiles,  but  retires  Bl^^ 

on  the  southward  to  four  or  five  times  this  distance ;  so  that  on  the  average  there  seems  to  be  not  less  than 
500  miles  of  the  Afncan  side  depending  on  the  Red  sea  for  a  supply  of  vapor.  On  the  Arabian  side,  the 
arid  expanse  is  of  similarly  ample  dimensions ;  and  in  both  cases,  when  a  little  rflin  does  &II,  at  the  intenral  of 
years,  it  is  nearly  saturated  with  salt  before  it  reaches  the  sea.  The  temperature  of  the  air  betwixt  Suez  and 
Aden,  often  rises  to  90^,  and  probably  averagi^s  little  less  than  75^  day  and  night,  all  the  year  round.  The 
surface  of  the  sea  yaries  in  heat  from  65^  to  85^,  and  the  difference  betwixt  the  wet  and  dry  bulb  thermome* 
ters  often  amount  to  25^ — in  the  kamsin  or  desert  winds,  to  from  30^  to  40^;  the  average  evaporation  at  Aden 
is  about  eight  feet  for  the  year,  though  the  air  on  the  Arabian  promontory  is,  from  April  to  August,  nearly  as 
damp  as  at  Bombay  during  the  open  periods  of  the  monsoons. 

**  Assuming  the  evaporation  of  the  Red  sea  to  be  no  greater  than  that  of  Aden,  a  sheet  of  water  eight 
feet  thick,  equal  in  area  to  the  whole  expanse  of  the  sea,  will  be  carried  off  annually  in  yapor ;  or  assuming  the 
Red  sea  to  be  800  feet  in  depth  at  an  average — and  this  most  assuredly  is  more  than  double  the  fact — the 
whole  of  it  would  be  dried  up  were  no  water  to  enter  from  the  ocean,  in  fOO  years.  The  waters  of  the  Red 
sea,  throughout,  contains  some  four  per  cent.  of  salt  by  weight— or  as  salt  is  a  half  heavier  than  water,  some 
2.7  per  cent.  in  bulk— or,  in  round  numbers,  say  three  per  cent.  In  the  course  of  three  thousand  years,  on  the 
assumptions  just  made,  the  Red  sea  ought  to  have  been  one  mass  of  solid  salt." 

The  annual  evaporation  at  Aden  in  the  Red  sea  is  quoted  by  Dr.  Buist  at  8  feet  According  to  the  obser- 
vatioiis  of  Mr.  Laidley,  quoted  in  the  same  valuable  transactions,  the  annual  evaporation  at  Calcutta  is  15 
feet  Between  the  Cape  and  Calcutta  it  amounts  to  3  feet  9  inches  for  October  and  November ;  and  in  the 
Bay  of  Bengal  it  was  found  to  exceed  an  inch  a  day,  or  at  the  rate  of  30  feet  and  upwards  the  year.  At  Bom- 
bay  it  is  72  inches. 

Dr.  Buist  also  tells  us  that  the  dew  point  of  the  winds  which  blow  over  the  Red  sea  b  frequently  not  less  |? 

than  30  or  40  degrees  below  the  temperature  of  its  water. 

The  evaporation,  therefore,  wbich  goes  on  night  and  day,  and  all  the  year,  from  its  waters  near  Suez,  b 
probably  much  more  than  8  feet  the  year.     It  is  probably  not  less  than  18  feet ;  and  if,  therefore,  it  took  the  K 

waters  which  enter  that  sea  through  the  Straits  of  Babelmandeb  a  year  to  flow  up  to  the  Isthmus  of  Suez,  U: 

it  is  evident  that  the  level  of  this  sea  at  the  isthmus  would  be  18  feet  below  its  level  at  the  straits ;  for  by  the  ^. 

supposition,  18  feet  have  been  taken  up  into  the  clouds  by  evaporation  from  the  surface,  and  borne  away  f» 

by  the  winds.     And  now  if  we  suppose  merely  for  the  convenience  of  illustration,  the  waters  to  be  36  feet  ^ 
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-f^  deep  at  the  straits,  the  bottom  of  the  sea  to  be  a  pcrfect  levd  thence  to  Suez,  it  would  require  no  lead  ai 

nor  chemist  to  tell  us  that  the  depth  of  the  Red  sea  at  its  head  was  just  18  feet,  and  that  the  water  he 
just  twice  as  much  salt  in  it  as  the  water  at  the  strait  has.  Now  the  water  at  the  straits  could  not  balani 
brine.  The  brine  is  the  heavier,  and  out  it  must  flow  as  an  under  current,  as  exemplified  by  the  illustr 
with  regard  to  the  water  and  oil  in  a  trough,  p.  56. 

It  probably  does  not  take  the  water  more  than  60  days  on  the  average  to  reach  the  head  of  Ihe  Re 
after  first  entering  it.  In  that  case,  the  annual  evttporation  beiog  18  feet,  the  differenoe  of  level  would 
feety  and  this  estimate  is  probably  not  far  wrong. 

Thus  the  eonditions  with  regard  to  the  Red  sea,  vix :  higher  level,  and  an  under  current  at  tfae  Stra 
Babelmandeb,  are  theoretically  established  with  just  as  much  certainty  as  we  migfat  expeet  to  find  salt  i 
bottom  of  it,  were  the  mouth  to  be  closed  and  all  the  water  now  in  it  to  be  evaporated. 

With  regard  to  the  uader  current  from  the  Mediterranean,  and  which  under  current  is  cauaed  by  sii 
agencies,  an  early  idea  as  to  its  existence  was  owing  to  (be  foUowing  circumstaoces,  as  given  in  a  paper 

the  currents  at  the  straits  mouth/'by  Captain     ■■       ^,  communicated  by  Dr.  Hudson  to^e  Pbilosopl 

Society,  1724. 

"  It  is  very  remarkable,"  continues  that  remarkaUe  paper, "  that  in  the  year  1712,  Mons.  du  L'AigIe, 
fortunate  ami  generous  commander  of  the  privateer  called  the  Phoenix  of  Marseiiles,  giving  chase  near  C 
^  ^  Point  to  a  Dutch  ship  bound  to  Holiand,  he  came  up  with  her  in  the  middle  of  the  gut  between  TariflTa 

•  1  Tangier,  and  there  gave  her  one  broadside  which  directly  aank  her,  all  her  mea  being  saved  by  Mons. 

i  L^Aigle ;  and  a  few  days  after,  the  Dutch  ship  with  her  cargo  of  brandy  aad  oil,  arose  oo  the  shore  i 

^  Tangier,  whidi  is  at  least  4  leagues  to  the  westward  of  the  plaee  where  she  sunk,  and  directly  against 

-it  strengUi  of  the  current ;  which  has  persuaded  many  men,  that  there  is  a  recurrency  in  the  deep  water  in 

middle  of  the  gut  that  sets  outward  to  the  grand  ocean,  which  this  accident  very  much  demonstrates ;  ; 
possibly  a  great  part  of  the  water  which  runs  into  the  straits  returns  that  way,  and  along  the  two  coasts  bei 
mentioned :  otherwise  this  ship  must  of  course  have  been  driven  towards  Cueta,  and  so  upwards.  The  wa 
in  the  gut  must  be  very  deep ;  several  of  the  commanders  of  our  ships  of  war  having  attempted  to  sound 
with  the  longest  lines  they  could  contrive,  but  could  never  find  any  bottom.*' 

In  1828,  Dr.  Wollaston,  in  a  paper  before  the  Philosophical  Society,  stated  that  he  found  the  speci 
gravity  of  a  specimen  of  sea  water  from  a  depth  of  670  fethoms,  50  miles  within  the  straits,  to  have  a  "  dens 
exceeding  that  of  dbtilled  water  by  more  than  4  times  the  usual  excess,  and  accordingly  leaves,  upon  evap 
ration,  more  than  4  times  theusual  quantity  of  salme  residuum.  Hence  it  is  clear,  that  an  under  current  oi 
ward  of  such  denser  water,  if  of  equal  breadth  and  depth  vrith  the  current  inward  near  the  surface,  wou 
carry  out  as  much  salt  bdow  as  is  brought  in  above,  although  it  moved  with  less  than  one-fourth  part  of  tl 
velocity,  and  would  thus  prevent  a  perpetual  increase  of  saltness  in  the  Mediterranean  sea,  beyond  that  exis 
ing  in  the  Atlantic." 

The  Doctor  obtained  this  specimen  of  sea  water  from  a  captain  in  the  English  navy,  who  had  collectc 


Digitized  by 


Google 


GEOMOICAL  AG£irCY   OF   THE   WltfOS.  lll 

it  for  Doctor  Marcet.  I>r.  Mareet  died  before  receiTing  it,  and  it  had  remained  in  the  captain's  hands  some 
time  before  it  canie  into  tbose  of  WoOaston. 

It  may  tfaerefore  luiTe  lost  somediing  by  evaporation,  for  it  is  difficult  to  conceive  tbzt  aO  the  river  vmter 
and  threc^fourths  of  tiie  sea  water  wbich  rans  into  the  Mediterranean  is  evaporated  from  it,  leaving  a  brine  for  the 
uader  corrent,  having  four  times  as  mnch  salt  as  the  water  at  the  surface  of  the  sea  usually  contains.  Very 
recsently)  M.  Couprent  des  Bob,  has  riiown  by  actual  observation,  the  existence  of  an  ooter  and  uoder  eurrent 
from  the  Mediterranean« 

These  facts,  and  ttie  statements  of  the  Secrefary  of  the  Creograpbical  Society  of  Bombajy  seem  to  leave 
no  room  to  doubt  as  to  tbe  ezisteiice  of  an  under  eurrent  £rom  the  Red  sea,  and  as  to  the  cause  of  the  snrface 
curreat  whioh  flows  into  it.     I  think  it  a  matter  of  demonstration. 


On  the  Creoldgkal  •Agency  of  the  Winds.* 

Nature  is  a  whole,  and  all  the  departments  thereof  are  intimately  connected.  If  we  attempt  to  study  in 
one  of  themy  we  find  ourselves  tracing  clues  which  lead  us  oflfinsensibly  into  others,  and,  before  we  are  aware, 
we  discover  ourselves  exploring  the  cbambers  of  some  other  department. 

The  study  of  drift  takes  the  geologist  out  to  sea,  and  reminds  him  that  a  knowledge  of  waves^  winds  and 
currents,  of  navigation  and  hydrography,  are  closely  and  intimately  connected  with  his  favorite  pursuit. 

The  astronomer  directs  his  telescope  to  the  most  remote  star,  or  to  the  nearest  planet  in  the  sky,  and 
makes  an  observation  upon  it  He  cannot  reduce  this  observation,  nor  make  any  use  of  it,  until  he  has 
availed  himself  of  certain  principles  of  optics ;  until  he  has  consulted  the  thermometery  gauged  the  atmosphere, 
and  considered  the  efiect  of  heat  in  changing  its  powers  of  refiraction.  In  order  to  adjust  the  pendulum  of  his 
clock  to  the  right  length,  he  has  to  measure  the  water  of  the  sea  and  weigh  the  Earth  :  he  too  must  therefore 
go  into  the  study  of  the  tides ;  be  must  examine  the  £arth's  crust,  and  consider  the  matter  of  which  it  is 
composed  firom  pole  to  pole,  circumference  to  centre ;  and  in  doing  this,  he  finds  himself  in  his  researches 
right  alongside  of  the  navigator,  the  geologist  and  tbe  meteorologist,  with  a  host  of  other  good  fellows,  each 
one  holding  by  the  same  thread,  and  following  it  up  into  the  same  labyrinth — all,  it  may  be,  with  difierent  objects 
10  view,  but  nevertbelesSy  where  there  are  stores  of  knowledge  for  ally  and  instruction  for  each  one  in  particular. 
And  thus,  in  undertaking  to  follow  the  ^^  vrind  in  his  circuits"  over  the  ocean,  I  have  found  myself  standing 
side  by  side  with  the  geologist  on  the  land,  and  with  him  far  away  from  the  sea  shore,  engaged  in  considering 
some  of  the  phenomena  which  the  inland  basins  of  the  Earth — ^tbose  immense  indentations  on  its  surface  that 
have  no  sea  drainage — ^present  for  contemplation  and  study. 

Among  the  most  interesting  of  these,  is  that  of  the  Dead  sea.  Lieutenant  Ltmch,  U.  S.  Navy,  has  run 
alevel  fi^om  that  sea  to  the  Mediterranean,  and  finds  the  former  to  be  about  IS^OOt  feet  below  the  general  sea 
levd  of  the  Eartb.  In  seeking  to  account  for  this  great  difierence  of  water  level^  the  geologist  examines  the 
*  Read  bcfora  the  American  Associatioii  atiu  meetiiig  in  Albany»  New  York,  Aug.  1851. 
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neighboriDg  region,  and  calls  to  his  aid  the  forces  of  elevation  and  depression  which  are  supposed  to  have 
resided  in  the  neighborhood  :  he  then  points  to  them  as  the  agents  which  did  the  work.  They  are  mighty 
agents,  and  they  have  diversified  the  surface  of  the  Earth  with  the  most  towering  monuments  of  their  power. 
But  is  it  necessary  to  suppose  that  they  resided  in  the  vicinity  of  this  region  ?  May  they  not  have  been,  if  not 
in  this  case,  at  least  in  the  case  of  other  inland  basins,  as  far  removed  as  the  other  hemisphere  ?  This  is  a 
question  which  I  do  not  pretend  to  answer  definitively.  But  the  inquiry  as  to  the  geological  agency  of  the 
winds  in  such  cases,  is  a  question  which  my  investigations  have  suggested  ;  and  I  therefore  present  it  as  ooe 
which  in  accounting  for  the  formation  of  this  or  that  inland  basin,  is  worthy,  at  least,  of  consideration. 

Is  there  any  evidence  that  the  annual  amoant  of  precipitation  upon  the  water-shed  of  the  Dead  sea,  at 
some  former  period,  was  greater  than  the  annual  amount  of  evaporation  from  it  ?  If  yea,  where  did  the  vapor  that 
supplied  the  excess  of  that  precipitation  come  from^  and  what  has  cut  off  that  supply  ?  The  mere  depression 
of  the  lake  bed  would  not  do  it. 

If  there  were  ever  a  river  from  the  Dead  sea  to  the  arms  of  the  ocean  about  it,  we  may  imagine  that  river  to 
have  abounded  with  falls,  as  the  rivers  do  which  drain  the  North  American  lakes  into  the  Atlantic.  And  if 
we  establish  the  fact  that  the  Dead  sea  did  ever  send  a  river  to  the  ocean,  we  carry  along  wilh  it  the  admission 
that  when  that  sea  overflowed  into  that  river,  then  the  water  that  fell  from  the  clouds  over  the  Dead  sea  hasin 
was  more  than  the  winds  could  convert  into  vapor  and  catry  away  again ;  the  river  carried  off  the  excess  to 
the  ocean. 

In  the  basm  of  the  Dead  sea,  in  the  basin  of  the  Caspian,  of  the  sea  of  Aral,  and  in  the  other  inland 
basins  of  Asia,  we  are  entitled  to  infer  that  the  precipitation  and  evaporation  are  at  this  time  exactly  equal. 
Were  it  not  so,  the  level  of  ihese  seas  would  be  rising  or  sinking.  If  the  precipitation  were  in  excess,  these 
seas  would  be  gradually  becoming  fuller ;  and  if  the  evaporation  were  in-  excess,  they  would  be  graduaDy 
drying  up ;  but  observation  does  not  show,  nor  history  tell  us,  that  either  is  the  case.  As  far  as  we  know, 
the  level  of  these  seas  is  as  permanent  as  that  of  the  ocean,  and  it  Is  difficult  to  realize  the  existence  of  sub^ 
terranean  channels  between  it  and  the  great  ocean.  Were  there  such  a  channel,  the  Dead  sea  being  the  lower,  it 
would  be  the  recipient  of  ocean  waters ;  and  we  cannot  conceive  how  it  should  be  such  a  recipient,  withoul 
ultimately  rising  to  the  level  of  its  feeder. 

It  may  perhaps  be  evident  that  the  question  suggested  by  my  researches  has  no  bearing  upon  the  Dead 
sea ;  that  local  elevations  and  subsidences  alone  were  concerned  in  placing  the  level  of  its  waters  where  it  is. 
But  is  it  probable  that,  throughout  all  the  geological  periods,  during  all  the  changes  which  have  taken  place  in 
the  distribution  of  land  and  water  surface  over  ihe  earth,  the  winds,  which  in  the  general  channels  of  circulation 
pass  over  the  Dead  sea,  have  alone  been  unchanged  ?  Throughout  all  ages,  periods  and  formations,  is  it 
probable  that  the  winds  have  just  brought  as  much  moisture  to  that  sea  as  they  now  bring,  and  have  just 
taken  up  as  much  water  from  it  as  they  now  carry  off ?  It  is  possible.  But  because  the  agency  of  the  winds 
may  have  had  nothing  to  do  in  placing  the  level  of  the  Dead  sea  where  it  is,  does  it  therefore  foUow  that  the 
consideration  of  this  question  would  be  irrelevant  in  the  atterapt  to  account  for  the  level  of  the  water  reservoir 
of  other  inland  basins  ? 


Digitized  by 


Google 


i 


ON  THfi    6E0L0GICAL   AGENCY   OF   THE    WINDS.  1,^ 

Where  does  the  water,  which  falls  from  the  clouds  upon  thc  valley  of  the  great  North  Arnerican  lak^, 
come  from  ?  It  goes  into  the  sea,  and  out  of  the  sea  it  must  come  again ;  else  ^^  the  sea  would  be  full ; "  ibr 
"  all  the  rivers  run  inlo  the  sea,"  From  what  part  of  the  sea,  therefore,,do  the  clouds  get  vapor  to  make  rain 
of  for  the  lake  counfry. 

My  researches  with  regard  to  the  winds,  have  suggested  the  probability  that  the  v^por  which  is  con- 
densed  into  rains  for  the  Lake  valley,  and  which  the  St.  Lawrence  carri^s  off  to  the  Atlantic  ocean^  is 
evaporated  by  the  S.  £.  trade  winds  of  the  Pacific  ocean.  Suppose  this  to  be  t]be  case,  a^d  tha^  the  wind^ 
whicb  bring  this  vapor,  arrive  with  it  in  the  lake  country  ^t  a  mean  dew  point  of  50^.  This  would  make  the 
S.  W.  winds  the  rain  winds  for  the  lakes  geneially,  as  well  as  for  the  Mississippi  valley :  they  ajre  alsoy  speaking 
generally,  the  rain  winds  of  Europe,  and,  I  hav^  np  doubt,  of  extra-tropical  Asia  al^.  ;    ^    ,.   ^^.^ 

Suppose  a  certain  mountain-range,  thousands  of  miles  to  the  S.  ,W.  of  the  Jake^  but  acrf^s%  t^ef^tb,!^ 
these  winds,  were  to  be  suddenly  elevated,  and  its  crest  pushed  up  into.the  regions  of  sqow,  baving  a  mean 
temperature  of  30^  Fahr.  The  winds,  in  passmg  that  range,  would  be  subjecte^  tc^  b,  deyr  doipt^of  99?-»  «^qd 
not  meeting  with  any  more  evaporating  surface  between  sucb  range  and  the  lakes,  they  would  have  no  longer 
any  moisture  to  deposit  at  the  supposed  lake  tempcrature  of  50^  :  they  could  not  yield  tbe  {d(^w  ppii^  ^9- ^X^^MOg 
above  30^.  Consequently  the  amount  of  precipitation  in  the  lake  country  would  f|Jl  off*;  the  wii^  whicb  feed 
the  lakes  would  cease  to  bring  as  much  water  as  thc  lakes  now  give  to  the  St.  Law^nce^  that  .firei^fm^  iiff 
Niagara,  would  drain  them  to  the  level  of  their  bed :  evaporation  would  be  increa^ed»  by  reason  of  tjie  drjrne^ 
of  the  atmosphere  and  the  want  of  rain ;  and  the  lakes  would  sipk  to  tbat.level,.fit  which,,a^^^9.cas^i^^,t|i^ 
Caspian  sea,  the  precipitation  and  evaporation  would  finally  become  equal.     Thus  our  g^eat  lakes  would  remain  ^ 

inland  seas  at  a  permanent  level ;  the  salt  brought  from  the  soil,  by  the  washings  of  tbe  xivers  and  rain^  :Vpul4 
cease  to  be  taken  oflf  to  the  ocean  as  it  now  is  ;  and  finally,  too,  the  Great  Lakes,  in  t)ie  procesis  of  ag^,  would 
become  first  brackish,  and  then  briny.     Now  suppose  the  water  basins  which  hold  the  I^kes^tq  hp  over  a  L* 

thousand  fathoms,  (6,000  feet)  deep.     We  kno w  they  are  not  nearly  so  deep  ;  but  suppose  them  to.  be  6,p00  ket  j^ 

deep.     The  process  of  e\  aporation,  after  the  St.  Lawrence  had  gone  dry,  might  go  on  until  one  or  two  thousand  B 

feet  or  more  were  lost  from  the  surface ;  and  we  should  then  have  another  instance  of  the  level  of  an  inland 
water  basin  being  far  below  the  sea  level,  as  in  the  case  of  the  Dead  sea ;  or  it  would  become  a  rainless  district, 
when  the  lakes  themselves  would  go  dry. 

Corallines  are  at  work  about  the  Gulf  stream  ;  they  have  built  up  the  Florida  reefs  on  one  sidei  and  the 
Bahama  banks  on  the  other.  Suppose  they  should  build  up  a  dam  across  that  pass,  and  obstrupt  tbe  Gi^lf 
stream ;  and  that  in  like  manner  they  were  to  connect  Cuba  with  Yucatan,  by  damming  up  the  Yucatan  pass,  i 

so  that  the  waters  of  the  Atlantic  should  cease  to  flow  into  the  Gulf.     What  should  we  have  ?  {. 

The  depth  of  the  marine  basin  which  holds  the  waters  of  the  Gulf,  is  in  the  deepett  pai;t,  about  a 

mile  and  a  half.     The  oflicers  of  the  U.  S.  Ship  Albany  have  run  a  line  of  deep  sea-soundings  firom  west  to  ** 

east  across  the  Gulf ;  the  gieatest  depth  they  obtained  was  about  8,000  feet.  ^  y 

We  sbould  therefore  have,  by  stopping  up  the  channels  between  the  Crulf  a^d  the  Atlantic,  not  a  sea  level  ^* 
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in  the  Gulf,  but  we  should  hare  a  raean  level  between  evaporation  and  precipitation.  If  the  former  wer 
excess,  the  level  of  the  Gulf  waters  would  sink  do^^n  until  the  surface  exposed  to  the  air  wouldbe  just  s 
cient  to  return  to  the  atmosphere,  as  vapor,  the  amount  of  water  discharged  by  the  rivers,  the  Mississippi 
others,  into  the  Gulf.  As  the  waters  were  lowered,  the  extent  of  evaporating  surface  would  grow  less  and  1 
until  nature  should  establish  the  proper  ratio  between  the  ability  of  the  air  to  take  up,  and  the  capacity  of 
rain  to  let  down.  Thus  we  might  have  a  sea  whose  level  would  be  much  further  below  the  water  level  of 
ocean,  tban  is  the  Dead  sea. 

There  is  still  another  process  besides  the  two  already  alluded  to,  by  whichthe  drainage  of  Ihese  inh 
basins  may,  through  the  agency  of  the  winds,  have  been  cut  ofT  from  the  great  salt  seas ;  and  that  is  by 
elevation  of  continents  firom  the  bottom  of  the  sea  in  distant  regions  of  the  earth,  and  the  substitution-cau! 
thereby  of  a  dry  land  for  a  water  surface  as  the  source  of  vapor  snpply  to  the  winds  that  blow  over  tbe  pla 

From  what  part  of  the  ocean,  I  again  ask,  comes  the  vapor  that  forms  the  rains  that  fall  on  that  immei 
water-shed  to  which  the  American  lakes  give  drainage  ?  My  investigations  have  suggested  the  idea  that  they  co 
from  the  trade-wind  region  of  the  South  Pacific  ocean.  Certain  it  is,  that  they  must  come  from  the  s« 
and  notfrom  the  land  ;  for  in  this  view,  I  do  not  consider  that  the  rain  which  falls  to-day,  and  is  taken 
Straightway  int o  the  clouds  to  be  precipitated  again  to-morrow ;  but  I  consider  the  excess  of  the  precipitation  o^ 
tfie  evaporation,  which,  in  this  case,  is  the  volume  of  water  discharged  by  the  St.  Lawrence  into  the  sea;  th 
is  the  ^mount  of  water  which  has  to  be  taken  up  from  the  sea  again,  carried  back  through  the  air  to  the  La 
bountry,  and  precipitated  upon  it.  And  I  therefore  repeat  the  question  :  Where,  from  what  portion  of  the  oce 
was  the  water  which  is  discharged  by  the  St.  Lawrence  taken  up  into  the  air?  It  must  be  taken  up  frc 
som6  portions  where  the  evaporation  is  greater  than  the  precipitation  ;  and  that  is  only  in  the  trade-wind  regior 
and  it  must  also  be  taken  up  where  the  mean  temperature,  or  at  any  rate,  where  the  mean  dew  point  is  high 
than  it  is  in  the  Lake  country  ;  for  after  moisture  gets  into  the  atmosphere,  it  is  only  by  lowering  the  dew-poir 
that  we  can  get  it  out  again. 

Now  suppose  that  a  continent  should  rise  up  in  that  part  of  the  ocean,  wherever  it  may  be,  that  supplii 
the  clouds  with  the  vapor  that  makes  the  rain  for  this  Lake  water  shed  ;  What  would  be  the  result  ?  Wi 
surely  a  change  of  climatein  the  lake  country;  an  increase  of  evaporation  from  it,  because  a  decrease  of  pn 
cipitation  upon  it,  and  consequently  a  diminution  of  cloudy  screens  to  protect  the  waters  of  the  lakes  froi 
being  sucked  up  by  the  rays  of  the  Sun ;  and  consequently,  too,  there  would  follow  a  low  stage  for  watei 
courses ;  and  a  lowering  of  the  lake  level  would  ensue. 

So  far,  I  have  used  the  lakes  only  hypothetically,  that  I  might  the  better  illustrate  the  bearings  of  th 
question  with  which  I  set  out,  viz :  Where  have  the  subsidences  and  the  elevations  taken  place,  that  hav 
mside  an  inland  basin  here,  and  another  there  ?  Is  the  seat  of  this  action  near  by,  or  far  off;  and  what  hav 
the  winds  had  to  do  in  cutting  off  the  sea  drainage  of  inland  water-sheds  ? 

But  in  this  hypothetical  case,  with  regard  to  the  hydiographical  basins  of  the  Gulf  and  Lakes,  I  have  confine) 
myself  strictly  to  analogies.    Mountain  ranges  have  been  upheaved  across  the  course  of  the  winds,  and  continent 
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faave  been  raised  from  the  bottom  of  the  sea :  and,  no  doubt,  tbe  influence  of  such  upheavals  has  been  ^t  in 
remote  regions  by  means  of  the  winds,  and  the  effects  which  a  greater  or  less  amount  of  moisture  brought  by 
them  would  produce. 

In  the  case  of  the  Salt  lake  of  Utah,  we  have  an  example  of  drainage  that  has  been  cut  off,  and  an 
illustration  of  the  process  by  which  nature  equalizes  the  evaporation  and  precipitation.  To  do  this,  in  this 
instance,  ^e  is  salting  up  the  basin  which  received  the  drainage  of  this  inland  water-shed.  Heie  we  have  the 
appearance,  I  am  told,  of  an  old  channel  by  which  the  water  used  to  flow  from  this  basin  to  the  sea.  Supposing 
there  was  such  a  time  and  such  a  water  course,  the  water  returned  through  it  to  the  ocean  was  the  amount  by 
Fhich  the  precipitation  used  to  exceed  the  evaporation  over  the  whole  extent  pf  country  drained  through  this^  f\ 

now  dry,  bed  of  a  river.  The  winds  have  had  something  probably  to  do  with  this  :  they  are  the  agents  which 
used  to  bring  more  moisture  to  this  water-shed  than  they  took  away ;  and  they  are  ihe  agents  which  now  cany 
qS  from  that  valley,  more  moisture  than  is  brought  to  it,  and  which  therefore  are  making  a  salt  bed  of  placea  that 
used  to  be  covered  by  water.     In  like  manner  there  is  evidence  that  the  Great  American  Itdkes  formerly  had  f 

a  drainage  with  the  Gulf  of  Mexico.     Steamers  have  been  actually  known,  in  former  years  and  in  times  of  f 

fresbets,  to  pass  from  the  Mississippi  over  into  the  lakes.    At  low  water  the  bed  of  a  dry  river  can  be  traced  li 

between  thero.     Now  the  Salt  lake  pf  Utah  is  to  the  southward  and  westward  of  our  northem  lake  basin  ;  that  t 

is  the  quaiter  whence  the  rain  winds  have  been  supposed  tocome.    May  not  die  same  caute  which  lessened  i« 

the  precipitation  or  increased  the  evaporation  in  the  Salt  lake  water-shed,  have  done  the  same  for  the  water**  [  { 

shed  of  the  Great  American  system  of  lakes  ?  [4 

If  the  moiintains  to  the  Weist,  the  Sierra  Nevada,  stand  higher  npw  than  they  formerly  did,  asd  if  the  M 

jivmda  which  fed  the  Salt  lake  valley  with  precipitatipn  had,  as  I  suppose  they  have,  to  pas^  the  summits  of  ;  i 

the  mountains,  it  is  easy  to  perceive  why  the  winds  should  not  convey  as  much  vapor  across  them  now,  as  they  (1 

'did  whea  the  6ufflmit  of  the  ranges  was  lower  and  not  so  cool.  ^ 

The  AndeS)  io  the  trade  wihd  region  of  South  America,  stand  up  so  high  that  the  wind,  in  order  to  cross  {* 

them,  bas  to  part  ^itb  all  it^  mpi$ture ;  and  c^nsqquently  there  is,  on  the  Qthisr  side^  a  rainless  region.     Now  ^, 

sappose  a  range  of  such  mountains  as  these  t6  be  ekvated  acrosa  the  traok  of  the  winds  which  supply  the  **j 

Lake  country  with  rains  :  it  is  easy  to  perceive  how  the  whole  country  watered-by  the  vapor  which  such  winds  S 

bring,  would  be  converted  into  a  rainless  region.  .       .  -   .  .     v       ,  j* 

I  have  used  these  hypothetical  caises  to  illustrate  a  position  which  any  pbilosopher,  wko  considers  the  t 

geological  agency  of  the  winds,  may  with  propriety  consult,  when  he  is  toW  of  an  inland  basiii,  the  wat^r  ][ 

'level  of  wfaich  it  is  evident  was  once  higher  than  it  now  is  ;  and  that  position  is,  that  though  the^  evidences  *  1 

'Of  a  higher  water  level  be  unmistakeable  and  conclusive,  it  does  not  follow,  therefore,  that  there  has  been  a  |' 

*  subsidence  of  the  lake  basin  itself,  or  an  upheaval  of  the  watershed  drained  by  it.  ^' : 

The  cause  which  has  produced  this  change  of  water  level,  instead  of  being  local  and  near,  may  be  remote :  :  -.  'j 

it  may  have  its  seat  in  the  obstructions  which  have  been  interposed  iu  some  odier  quarter  of  the  world ;  which  > 

obstructions  may  prevent  the  winds  from  taking  up,  or  from  bearing  off,  their  wanted  supplies  of  moisture  for 
the  region  whose  water  level  has  been  lowered. 
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I  am  uot  prcpared  to  maintain  that  the  water-level  of  our  great  systcm  of  lakes  has  been  changed  by  any  suc 
process ;  though  I  do  not  thtnk  it  improbable.  Nor  am  I  prepared  to  ascribe  the  change  in  the  Salt  lake  of  Uta 
wholly  to  obstructions,  near  or  remote,  which  have  prevented  the  winds  from  bringing  as  many  and  as  copiot 
rain-clouds  as  they  at  Some  remote  period  were  want  to  bring  to  this  valley ;  though  in  this  case  it  appeai 
obvious  that  the  precipitation  has  diminished,  and  the  evaporation  has  increased  ;  and  it  is  nojt  easily  perceive 
how  a  mere  subsidence  of  the  Lake  basin  would  change  the  rate  of  chraporation,  or  alter  the  amount  of  prc 
cipitation  there.  . 

'  Having,  therefore,  I  hope,  made  clear  the  meaning  of  the  question  proposed,  by  showing  the  manner  i 
which  wihds  may  bccome  important  geological  agents ;  and  having  explained  how  the  upheaving  of  a  mountai 
range  in  one  part  of  the  world  may,  through  the  winds,  affect  cKmates  and  produced  geological  phenomena  i 
anothigr,  I  return  to  the  Dead  sea,  and  the  great  inland  basins  of  Asia,  and  ask  how  far  is  it  possible  for  th 
elevation  of  the  South  American  continent,  and  the  upheaval  of  its  mountains,  to  have  had  any  effect  upon  th 
water-level  of  those  seas  f  There  are  indications  that  they  all  once  had  a  higher  water-Ievel  than  they  no\ 
hsive ;  anfd  that  formeriy  ,th'e  aitaount  of  precipitation  was  greater  than  it  now  is  t  then  what  has  become  of  th 
aKmrccs 'br Vapdrr^  What  ^has  dimiriished  its  supply?  Its  supply  would  be  diminishcd  by  the  substitutioi 
bf  dry  Jand,  in  ibdse  parts  of  the  bcean  which  used  to  supply  that  vapor ;  or  the  quantity  of  vapor  depositei 
Sii  the  hydrographicdl  basins  6f  those  seias,  w6uld'have  been  lessened  if  a  snow-capped  range  of  mountainshai 
been  elevated  aeross  thc  patti  of  these  winds  and  betwe^  the  places  where  they  were  supplied  with  vapor 
and  these  basins. 

A  ehain  of  eridence,  which  it  would  be  difficult  to  set  aside,  can  be  introduced,  if  required,  to  show  tha 
the  v«por  which  supplies  the  extra-lropical  regions  of  the  North  with  rains,  comes,  in  all  probability,  from  th< 
trade-wind  regiotts  of  the  soulhern  hemisphere. 

The  prevailing  winds  of  the  Temperate  Zones  blow  towards  the  poles :  they  are  going  from  warmer  te 
colder  climates.  Consequently  their  capacity  for  moisture  increases  with  their  temperature ;  and  the) 
mudt  prccipitate,  on  their  way  frbm  warmer  to  colder  regions,  more  water  than  they  can  take  up  again. 

The  prevailing  winds  of  the  Torrid  Zone  blow  towards  the  equator :  they  are  going  frbm  colder  to  warmei 
Climatcsj  Tbeir  capacitj  for  moisture  is  therefore  on  theincrease;  and  they  therefore  must  evaporate,  froit 
this  zone,  more  water  than  they  prectpitate  upon  it  again. 

All  the  great  rivers  iie  in  the  northem  hemisphere.  With  more  land  and  less  water,  its  total  amount  o 
precipitation  is  nevertheless  greater,  than  that  of  the  southem  hemisphere. 

The  evaporating  surface  of  sea  water,  exposed  to  the  action  of  the  southeast  trade  winds  exceeds,  severa 
times  in  extent,  that  upon  which  the  northeast  trade  winds  are  known  to  play.  These  southeast  trade  winds 
when  they  arrive  at  the  belt  of  equatorial  calms,  charged  with  vapor  from  the  sea,  should,  when  they  rise  uf 
and  come  over  into  this  hemisphere,  take,  in  consequence  of  the  Earth^s  diurnal  motion,  a  direction  to  th( 
nortbe^st.  This  is  the  direction  whicb  the  rains  of  the  Mississippi  valley  indicate,  and  which  the  microscopc 
■of  Ebrenbcrg  has  proved  that  the  southeast  trade  winds  do  take ;  for  in  a  northeasteriy  direction  from  thegreal 
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river  basins  of  equatorial  America,  and  in  Ihe  vicinity  of  the  Cape  de  Verd  islands  ;  at  Lyons  and  Genoa  ;  in 
Malta  and  the  Tyrol;  showers  of  the  so-called  sirocco  dust  are  known  to  occur.  That  celebrated  microscopist 
has  examined,  with  the  utmost  care,  specimens  of  this  dnst ;  and  in  every  specimen  that  has  corae  to  his  notice 
during  the  period  of  sixteen  years,  he  has  recognised  the  same  organtsms,  the  same  forms  in  them  all ;  and  he 
traces  the  locus  of  the  great  majority  of  them  to  the  trade  wind  regions  of  South  America. 

Now,  if  it  be  true  that  the  trade  Winds  from  that  part  of  the  world  take  up  there  the  water  which  is  to  be 
rained  in  the  extra-tropical  North,  the  path  ascribed  to  the  southeast  trades  of  Africa  and  America,  after  they 
descend  and  become  the  prevailing  southwest  winds  of  the  northern  hemisphere,  should  pass  over  a  region  of 
less  percipitation,  generally,  than  they  would  do,  if,  while  performing  the  office  of  southeast  trades,  they  had 
blown  over  water  instead  of  land.  The  southeast  trade  winds,  with  their  load  of  vapor,  whether  great  or 
small,  take,  after  ascending  in  the  equatorial  calms,  a  northeastly  direction :  they  contmue  to  flow  in  the 
upper  regions  of  the  air,  in  that  direction,  until  they  cross  the  tropic  of  Cancer.  The  places  of  least  raln, 
thep,  between  this  tropic  and  the  pole^  should  be  precisely  those  places  which  depend  for  their  rains  upon  the 
vapor  which  the  winds  that  blow  over  southeast  trade  wind  Africa  and  America  convey. 

Now,  if  we  could  trace  the  path  of  thege  winds  through  the  extra-tropical  regions  of  the  northem  hemisphere, 
we  should  be  able  to  identify  it  by  the  footprints  of  the  clouds ;  for  the  path  of  the  winds  which  depend  for 
their  moisture  upon  such  sources  of  supply  as  the  dry  land  of  Central  South  America  and  Africa,  cannot  lie 
through  a  country  that  is  watered  well. 

It  is  a  remarkable  coincidence,  at  least,  that  the  countries  in  the  extra-tropical  regions  of  the  North,  that 
are  situated  to  the  northeast  of  the  southeast  trade  winds  of  South  Africa  and  America  ;  that  the  countries  with 
us,  over  which  theory  makes  these  winds  to  blow,  include  all  the  great  deserts  of  Asia,  and  the  districts  of 
leasl  precipitation  in  Europe.* 

The  hyetographic  map  of  Europe,  in  Johnston's  beautiful  Physical  Atlas,  places  the  region  of  least  pre- 
cipitation  between  these  two  lines.     See  Plaie  IV. 

It  would  seem  that  nature,  as  if  to  reclaim  this  *'  lee"  land  from  the  desert,  had  stationed  by  the  wayside 
of  these  winds  a  succession  of  inland  seas  to  serve  them  as  relays,  for  supplying  vrith  moisture  this 
thirsty  air.  There  is  the  Mediterranean  sea,  the  Caspian  sea,  and  the  sea  of  Aral,  alt  of  which  are  situated 
exactly    in  this  diiection ;  as  though  these  sheets  of  water  were  designed,  in  the  grand  system  of  aqueous 

*  Let  any  one  take  a  map  of  Mercator'8  projection,  and  on  it  draw  lines  from  the  tropic  of  Cancer  towards  the  North,  to  represent 
the  probable  route  and  dlrection  which  the  trade  winds  of  the  two  southem  continents  take,  in  their  general  channels  of  circulation  over 
the  northem  contmenta.  The  country  between  these  two  lines  is  the  country  which,  in  the  general  system  of  atmospherical  circulation, 
hes  onder  the  lee  of  southeast  trade  wind  Africa  and  America.  And  to  see  where  this  country  is,  we  have  first  to  ascertain  where  those 
two  pointa  on  the  equator  are,  between  which  the  southeast  trade  winds  cross,  afler  having  traversed  the  greatest  extent  of  land  surface  in 
South  Am<urica  ;  and  then  from  these  point  to  project  lines  in  ihe  direction  which  these  winds  are  supposed  to  take,  after  rising  up  in  the 
equatorial  calms.  These  two  points  will  be,  one  near  the  mouth  of  the  Amazon,  the  other  not  far  from  the  Grallapagos  islands  :  the  part 
of  the  eqoator  between  them  is  the  part  crossed  by  the  southeast  trades,  aAer  having  traversed  the  greatest  extent  of  land  from  whose 
torface  the  supplies  of  moisture  are  most  scanty.  A  line  from  the  Gallapagos  through  Florence  in  Ilaly,  another  from  the  mouth  of  the 
Amazon  through  Aleppo  in  Holy  Land,  (Plate  IV)  would,  aftcr  passing  the  tropic  of  Cancer,  mark  upon  ihe  surface  of  the  earth  the  route 
of  these  winds  :  this  is  that  <*Iee  country,"  which,  if  such  be  the  system  of atmospherical  circulation,  ought  to  be  scantily  supplied  with rains. 
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arrangement^,  to  supply  with  fresh  vapor,  winds  tbat  had  already  left  rain  eoough  behind  them  to  mal 

Amazon  and  an  Orinoco  of. 

The  Andes  were  once  covered  by  the  sea ;  for  their  tops  are  now  crowned  wilh  the  remains  of  m 
animals.  When  they  and  their  continent  were  submerged — admitting  that  Europe  in  general  outline  was 
as  it  now  is — it  cannotbe  supposed,  if  the  circiilation  of  vapor  were  then  such  as  it  is  supposed  now  tc 
ihat  the  cliniates  of  that  partof  the  old  world  which  is  under  the  lee  of  those  mountains,  were  then  as  sca 
snpplied  with  moislure  as  theynow  are.  When  the  sea  covered  South  America,  the  windshad  neaily  al 
waters,  which  now  uiake  the  Amazon,  to  bring  away  with  them,  and  to  distribute  among  the  couhtries  situ 
along  the  route  ascribed  to.th^fii. 

Is  ihere  any,evidence  that  the  basih  which  hokis  the  Gaspian  sea  has  been  more  copiously  watered 
•itis  now  ?    'There  is  evidence  in  favor  of  the  probability  that  it  has  been ;  for  portions  of  that  sea  have  reti 
^iidleft  salt  bedsbehind.   . 

If  ever  the  Caspian  sea  exposed  a  larger  surface  for  evaporation  than  it  nowdoes;  if  the  precipita 
in  that  valley  ever  exceeded  the  evapdration  from  it,  as  it  does  in  all  valleys  drained  into  the  open  sea  ;  t 
(tfaere  ihust  have  been  a  change  of  hygrometrical  condition  there.  And  admitting  the  vapor-springs  for 
•rvklley  tobe  sitiiated  ihthe  direction  siippos^d',  the  rising  up  of  a  continent  from  the  bottom  of  the  sea,  or 
•]uj>heaval  of  a  rsfnge  of  mountains  in  certain  parts  of  America,  Africa  or  Spain,  across  the  route  of  the  wi 
which  brought  the  rain  for  Caspian  water-shed,  might  have  been  sufficient  to  rob  them  of  the  moisture  wh 

'.tbey  <^er^  wont  to  cafry  a^ay  and:  pi«cipitate  opon  this  great  inland  basin.     See  how  the  Andes  have  m 

*  tAtacaiha  a  desfert,  land  of  Westenn  Peru  a  rainless  country ;  these  regions  have  been  made  rainless  sim 
\by  tbe  rising  upofa   fpountain  tange  between  them  and  the  vapor-springs  in  the  ocean  which  feed  v 
moisture  the  winds  that  blow  over  these  now  rainless  regions. 

That  part  of  Asia,  th6n,  which  is  undef  the  lee  of  southern  trade  wind  Africa,  lies  to  the  north  of 
tropic  of  Cancer,  and  between  two  lines,  the  one  passing  through  Cape  Palmas  and  Medina,  the  other  throi 
.Aden  aml  Dell|i.     Being  ^Xtended  to  the  equator,  they  will  include  that  part  of  it  which  is  crossed  by 
:  cpntinental  ^outheast  trade  winds  of  Africa,  after  they  have  traversed  the  greatest  extent  of  land  surfa 
:(PlateIV.)  :    / 

The  range  which  lieef  between  the  two  lines  that  represent  the  course  of  the  American  winds  with  th 
,  vi^pors,  and  tbe  two  lines  which  represent  the  course  of  the  African  winds  with  their  vapors,  is  the  rar 
-which  is  under  the  lee  of  winds  that  have  for  the  most  part  traversed  water  surface,  or  the  or.ean,  in  th 
!jCircvi|t  ^s,.^0Mthea5t  ttade  winds.  But  a  bare  inspection  of  Plate  IV,  will  show  that  the  southeast trade  wii 
'which'cr6ss  tbe  equalor  between  long.  15^  and  50°  W.,  and  which  are  supposed  to  blow  over  into  t 
jhemi^phere  between  these  two  ranges,  have  traversed  land  as  well  as  water;  and  the  Trade  Wind  Ch 
%hews  ihat  it  is  precisely  those  winds,  which  in  the  summer  and  fall  are  converted  into  southwest  monsoc 
-«for  supplying  the  whole  extent  ofGuinea  with  rains  to  make  rivers  of.  Those  winds,  therefore,  it  woi 
seem,  leav6  much  of  their  moisture  behind  them,  and  pass  along  to  their  channels  in  the  grand  system 
circulation,  for  the  most  part  as  dry  winds.     Moreover,  it  is  not  to  be  supposed  that  the  channels  throu| 
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which  the  winds  thai  cross  the  eqaator  at  the  several  places  named,  are  as  sharply  defined  in  nature  as  the 
lines  suggeisted,  or  as  Plate  IV  woald  represent  them  to  do. 

The  whole  region  of  the  extra-tropical  old  world,  that  is  included  within  the  ranges  marked,  is  the  region 
which  has  most  land  to  windward  of  it  in  the  southern  hemisphere.  No  v  it  is  a  curious  cotnrfrfence  at  least^ 
that  all  the  great  extra-tropical  deserts  bf  the  Earth,  wilh  those  regions  in  Europe  and  Asia  which  have  the 
least  amount  of  precipitation  upon  them  shbuld  lie  within  tiiis  range.  That  they  are  situated  under  the  lee 
of  the  southem  continents,  and  have  but  little  rain,  may  be  a  coincidence,  I  admit ;  but  thlat  these  deserti^ 
of  the  bld  world  are  placed  where  they  are,  is  no  cbincidence,  no  accident :  they  areplaced  wherp  they  are,  and 
as  they  are,  by  design  ;  and  in  being  so  placed,  it  was  iritended  that  they  shouldsubscfrve  spme  grand  parpos^ 
in  the  terrestrial  economy.  Let  us  see,  therefore,  if  we  can  disbover  any  marks  of-  that  design^ — any  of  the 
purpbses  of  such  an  arrangement — and  trace  any  connection  between  tfaat  arrnngement  and  the  supposition^ 
which  I  maintain,  as  to  the  place  where  the  winds  that  blow  ov6r  thbse  regions  derive  their  vapors. 

It  will  be  remarked  at  once  that  all  the  inland  seas  of  Asia,  and  all  those  of  Europe,  except  the  semi* 
fresh water  gulfs  of  the  North,  are  within  this  range.  The  Persian  Gulf  and  the  Red  sea,  the  Mediterf anc^n», 
the  Black  and  the  Caspian,  all  fall  within  it.  And  why  are  they  planted  there  ?  Why  are  they  arranged  to 
the  Dortheast  ahd  southwest  under  this  lee,  and  in  the  very  direction  in  which  theory  makes  this  breadth  of 
thirsty  winds  to  pievail?  Clearly  and  obviously,  one  of  the  purposes  iri  the  Divihe  economy  was,  ihat  they 
might  replenish  with  vapor  the  winds  which  are  almost  vaporless  wheh  they  anrive  at  these  regions  ih  the 
general  system  of  circulation.  And  why  should  these  winds  be  almost  vaporless  ?'  *l'hey  are  almbst  Vaporless, 
because  their  route  in  the  general  system  of  circulation  is  such,  that  they  are  not  brought  into  contact  with  h 
water  surface  from  which  the  needful-supplies  of  vapor  are  to  be  h&d  ;  or  being  obtarned,  the  sxippltes  havi 
since  been  taken  away  by  the  cool  tops  of  mountain  ranges  over  which  these  winds  have  had  to  pass. 

In  the  Mediterranean,  tbe  evaporation  is  greater  than  thc  precipitati6n.  Upoh  the  Red  Sea  there  never 
falls  a  drop  of  rain ;  it  is  all  evaporation.  Are  we  not  therefore  entitled  to  regard  the  Red'  sea  as  a  make'*- 
weight  tbrown  in  to  regulate  the  proportion  of  cloud  and  sunshine,.  and  to  dispense  raia  to  certainparts  of  the 
Earth  m  due  season  and  in  proper  quantities?  Have  we  not,  in  tbese  two  facts,  evidenceconclusive,  that  the 
winds  whicb  blow  over  these  two  seas,  come,  for  the  most  part,  frbm  a  diy  oouhtry,  from  regions  whioh  con- 
taio  few  or  no  pools  to  furnish  supplies  of  vapor? 

lodeed,  so  scantily  supplied  with  vapor  are  the  winds  which  pass  in  the  general  ghannels  of  circulation 
over  the  water-shed  and  sea-basin  of  the  Mediterranean,  that  they  take  up  theremore  wateras  vapor  than  they 
deposit.  But  throwing  out  of  the  question  what  is  taken  up  from  the  surface  of  the  Mediterranean  itself,  tbese 
wiods  deposit  more  water  on  the  water-shed  whose  drainage  leads  into  that  sea,  than  Aey  take  up  from  it  again. 
The^excess  is  to  be  found  in  the  rivers  which  discharge  into.the  Mediterranean  ;  but  so  thirsty  are  the  wiiids  r 

which  blow  aoross  the  bosom  of  that  sea,  that  they  not  only  take  up  again  all  the  water  that  thoses  rivers  pour  .•* 

into  it,  but  tiiey  are  supposed  by  philosophers  to  create  a  demand  for  an  immense  current  from  the  Atlantic  to  *, 

supplj  the  waste. 
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It  is  estimated  that.three*  times  as  much  water  as  the  Mediterranean  receives  from  its  rivers,  is  evap< 
from  its  surface.     This  may  be  an  over-estimate ;  but   the  fact  that  the  evaporation  from  it  is  in  excess 
precipitation,  is  made  obvious  by  the  current  which  the  Atlantic  sends  into  it  through  the  Straits  of  Gibi 
and  the  diflFerence,  we  may  rest  assured,  whether  it  be  much  or  little,  is  carried  off  to  modify  climate  elsewi 
to  refresh  with  showers,  and  make  fruitful,  some  other  part  of  the  earth. 

The  great  inland  basin  of  Asia,  in  which  are  Aral  and  the  Caspian  seas,  is  situated  on  the  route  wh 
this  hypothesis  I  have  made  these  thirsty  winds  from  southeast  trade-wind  Africa  and  America  to  take  : 
so  scant  of  vapor  are  these  winds  when  they  arrive  in  this  basin,  that  they  have  no  moisture  to  leave  bel 
just  as  muqh  as  they  pour  do wn,  they  take  up  again  and  carry  off.  The  level  of  the  Caspian  sea  is  as  perm; 
as  that  of  the  whole  ocean.  .  We  know  that  the  volume  of  water  retumed  by  the  rivers,  the  rains,  an 
dews,  into  llie  whole  ocean,  is  exactly  equal  to  the  volume  which  ihe  whole  ocean  gives  back  to  the  atmospl 
as  far  as  our  knowledge  extends,  the  level  of  each  of  these  two  seas  is  as  permanent  as  that  of  the  great  c 
itself.  Therefore  ihe  volume  of  water  discharged  by  rivers,  the  rains  and  the  dews  into  these  two  seas  is  ex 
equal  to  the  volume  which  these  two  seas  give  back  as  vapor  to  the  atmosphere. 

These  winds,  therefore,  do  not  begin  permanently  to  lay  down  theirload  of  moisture,  be  it  great  or  sr 
until  they  cross  the  Oural  mountains.  On  the  steppes  of  Issam,  after  they  have  supplied  the  Amazon  anc 
pther  great  equatorial  rivers  of  the  South,  we  find  them  first  beginning  to  lay  down  more  moisture  than 
take  up  again.  In  the  Obi,  the  Yenesi  and  the  Lena,  is  to  be  found  the  volume  which  contains  the  expressioi 
the  load  of  water  which  Ihese  winds  have  brought  from  the  southern  hemisphere,  from  the  Mediterranean  anc 
Red  sea ;  for  in  these  almost  hyperborean  river  basins  do  we  find  the  first  instance  in  which,  throughout  the  ei 
range  assigned  these  winds,  they  have,  after  supplying  the  Amazon,  &c.,  left  more  water  behind  them  t 
they  have  taken  up  again  and  carried  off.  The  low  temperatures  of  Siberian  Asia  are  quite  sufficient  to  ext 
from  these  winds,  the  remnants  of  vapor  which  tfae  cool  mountain  tops  and  mighty  rivers  of  the  soutl: 
hemisphere  have  left  in  them. 

Here  I  may  be  permitted  to  pause,  that  I  may  call  attention  to  the  remarkable  coincidence,  ; 
;idmire  the  marks  of  design,  the  beautiful  and  cxquisite  adjustments  that  we  see  here  provided,  to  ensure 
perfect  workings  of  the  great  atmospherical  machine.  This  coincidence — may  I  not  call  it  cause  and  effect  ?- 
between  the  hygrometrical  conditions  of  all  the  countries  within,  and  the  hygrometrical  conditions  of 
the  countries  without,  the  range  included  within  the  lines  which  I  have  drawn  (Plate  IV)  to  represent  the  ro 
in  this  hemisphero,  of  the  southeast  trade  winds  fl/fcr  they  haveblown  their  courseoverthelandin  SouthAfr 
andAmerica.  Both  to  the  right  and  left  of  this  range,  are  countries  included  between  the  same  parall 
in  which  it  is ;  yet  these  countries  all  receive  more  water  from  the  atmosphere,  than  they  give  back  to 
again ;  they  all  have  livers  running  into  the  sea.  On  the  one  hand,  there  is  in  Europe,  the  Rhine,  the  EII 
and  all  the  great  rivers  that  empty  into  the  Atlantic :  on  the  other  hand,  there  are  in  Asia,  the  Ganges,  a 


•  Vide  Article  *«  Physical  acography,"  Eneyclopaedia  Britannica. 
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all  the  great  riyers  of  China ;  and  in  North  Americay  in  the  latitude  ot  the  Caspian  sea,  is  our  great  system 
of  fresh  water  lakes  :  all  of  these  receive  from  the  atmosphere  immense  \oIumes  of  water,  and  pour  it  back  into 
the  sea  in  streams  the  most  magnificent. 

It  is  remarkable  that  none  of  these  copiously  supplied  water-sheds  have,  to  the  southwest  of  them  in  the 
trade  wind  regions  of  the  southern  hemisphere,  any  considerable  body  of  land :  they  are,  all  of  them,  under  the 
lee  of  evaporating  surfaces,  of  ocean  waters  in  the  trade  wind  regions  of  the  South.  Only  those  countries 
in  the  extra-tropical  North,  which  I  have  described  as  lying  under  the  lee  of  trade  wind  South  America  and 
Africa,  are  scantily  supplied  with  rains.    Pray  examine  PJate  IV  in  this  connection. 

The  surface  of  the  Caspian  sea  is  about  equal  to  that  of  our  lakes  :  in  it  evaporation  is  just  equal  to  the 
precipitation.  Our  lakes  are  between  the  same  parallels,  and  about  the  same  distance  from  the  westem  coast 
of  America  that  the  Caspian  is  from  the  western  coast  of  Europe :  and  yet  the  waters  discharged  by  the  St. 
Lawrence  give  us  an  idea  of  how  greatly  the  precipitation  upon  it  is  in  exoess  of  the  evaporation.  To  wind- 
ward  of  the  lakes,  and  in  the  trade  wind  regions  of  the  southern  hemisphere,  is  no  land ;  but  to  wind- 
ward  of  the  Caspian  sea  and  in  the  trade  wind  regiun  of  the  southem  hemisphere,  tfaere  is  land.  Therefore, 
supposing  the  course  of  the  vapor-distributing  winds  to  be  such  as  I  maintain  it  to  be,  ought  they  not  to  carry 
more  water  from  the  ocean  to  the  American  lakes,  than  it  is  possible  for  them  to  carry  from  the  land — ^firom 
the  interior  of  South  Africa  and  America — ^to  the  Talley  of  tlie  Caspian  sea  ? 

In  like  manner  extra-tropical  New  HoHand  and  South  Africa  haye  each  land — not  water — to  the  wind- 
ward  of  them  in  the  trade  wind  regions  of  the  northem  hemisphere,  wbere,  according  to  this  hypothesis,  the 
yapor  for  their  rains  ought  to  be  taken  up :  they  are  both  countries  of  little  ram ;  but  extra-tropical  South 
America  has,  in  the  trade  wind  region  to  windward  of  it  in  the  northern  hemisphere,  a  great  extent  of  ocean, 
and  the  amount  of  precipitation  in  extra-tropical  South  America  is  wonderful.  The  coincidence,  therefore,  is 
remarkable,  diat  the  countries  in  the  extra-tropical  regions  of  this  hemispherei  which  lie  to  the  northeast  of 
large  districts  of  land  in  the  trade  wind  regions  of  the  other  hemisphere,  should  be  scantily  supplied  with 
rains ;  and  likewise  that  those  so  situated  in  the  extra-tropical  South,  with  regard  to  land  in  the  trade  wind 
leg^on  of  the  North,  should  be  scantily  supplied  with  rains. 

Having  thus  remarked  upon  the  coincidence,  let  us  tum  to  the  eyidences  of  design,  and  contemplate  the 
beautiful  harmony  displayed  in  the  arrangement  of  the  land  and  water,  as  we  find  them  along  this  conjectural 
"  wind-road."    Plate  IV. 

Those  who  admit  design  among  terrestrial  adaptationS|  or  have  studied  the  economy  of  cosmical  arrange- 

ments,  will  not  be  loth  to  grant  that  by  de«>ign  the  atmosphere  keeps  in  circulation  a  certain  amount  of  moisture ; 

that  the  waters  of  which  this  moisture  is  made  are  supplied  by  the  aqueous  surface  of  the  earth,  and  that  it  is 

to  be  returned  to  the  seas  again  through  rivers  and  the  process  of  precipitation ;  that  a  permanent  increase  or 

decrease  of  the  quantity  of  water  thus  put  and  kept  in  circulation  by  the  winds  would  be  foUowed  by  a 

correspondingchange  of  hygrometrical  conditions,  which  would  draw  ailer  it  permanent  changes  of  climate ;  and 

that  permanent  changes  of  climate  would  inTolve  the  ultimate  well-being  of  myriads  of  organisms»  both  ii| 

the  vegctable  and  animal  kingdoms. 
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The  quantity  of  moistare  that  the  atmosphere  keeps  in  circulation  is,  no  doubt,  just  that  quantity  which 
18  best  suited  to  the  well-being,  and  most  adapted  to  the  proper  development  of  the  vegetable  and  aiiimal 
kingdoms ;  and  that  quantity  is  dependent  upon  the  arrangement  and  the  proportions  that  we  see  in  nature  . 
between  the  land  and  the  water — between  mountain  and  desert,  river  and  sea.  If  the  seas  and  evaporating 
surfaces  were  changed,  and  removed  from  the  places  they  occupy,  to  other  places,  the  principal  places  of  pre- 
cipitation  probably  would  also  be  changed :  whole  families  of  plants  would  wither  and  die  ior  want  of  cloud 
and  sunshine,  dry  and  wet,  in  proper  proportions  and  in  due  season ;  and,  with  the  blight  of  plants,  wbole 
tribes  of  animals  would  also  perish ;  under  such  a  chance  arrangement,  man  would  no  longer  be  able  to  rely 
upon  the  early  and  the  latter  rain,  or  to  count  with  certainty  upon  the  rains  being  sent  in  due  season  for  seed 
time  and  harvest.  And  that  the  rain  will  be  sent  in  due  season,  we  are  assured  fVom  on  High ;  and  when  we 
recollect  who  it  is  that  ^^sendeth"  it,  we  feel  the  conviction  strong  witliin  us,  that  He  that  sendeth  the  rain 
has  the  winds  for  his  messengers ;  and  that  they  may  do  his  bidding,  the  land  and  the  sea  were  arranged,  botfa 
as  to  position  and  relative  proportions,  where  they  are,  and  as  they  are. 

It  should  be  bome  in  mind  that  the  southeast  trade  winds,  after  they  rise  up  at  the  equator,  have  to  over- 
leap  the  northeast  trade  winds.  Consequently  tbey  do  not  touch  the  Earth  until  near  the  tropic  of  Cancer-^ 
(see  the  bearded  arrows,  Plate  IV)  more  frequently  to  the  north,  than  to  the  south  of  it ;  but  for  a  part  of  eveiy 
year,  the  place  where  these  vaulting  southeast  trades  first  strike  the  Earth,  afler  leaving  the  other  hemisphere, 
18  very  near  tbis  tropic.  On  the  equatorial  side  of  it,  be  it  remembered,  the  northeast  trade  windsblow; 
on  the  polar  side,  what  was  the  southeast  trades,  and  what  is  now  the  prevailing  southwesterly  winds  of  oar 
liemisphere,  prevail.  Now  examine  Plate  IV,  and  it  will  be  seen  that  the  upper  half  of  the  Red  sea  is  north 
of  tfae  tropic  of  Cancer ;  the  lower  half,  is  to  the  south  of  it ;  that  the  latter  is  within  the  northeast  trade  wind 
region ;  the  former,  in  the  region  where  the  southwest  passage  winds  are  the  prevailing  winds. 

The  River  Tigris  is  probably  evaporated  from  the  upper  half  of  this  sea  by  these  winds ;  while  thc  north- 
east  trade  winds  take  up  from  the  lower  half,  those  vapors  which  feed  the  Nile  with  rain,  and  wbich  the 
clouds  deliver  to  the  cold  demands  of  the  Mountains  oftheMoon.  Thus  there  are  two  "wind-roads"  crossicg 
this  sea :  to  the  windward  of  it,  each  wind  path  is  through  a  rainless  region ;  to  the  leeward  there  is,  in  each 
case,  a  river  to  cross. 

The  Persian  Gulf  lies  for  the  most  part  in  the  track  of  the  southwest  winds  ;  to  the  windward  of  the  Persian 

Gulf  is  a  desert;  to  the  leeward,  the  River  Indus.     This  is  the  way  in  which  theory  would  require  the  vapor 

**    '        and  Persian  Gulf  to  be  conveyed ;  and  this  is  the  direction  in  which  we  find  indications  that 

Por  to  leeward  do  we  find,  in  each  case,  a  river,  teUing  to  us  by  signs  not  to  be  mistaken, 

lore  water  from  the  clouds  than  it  gives  back  to  the  winds. 
curious  circumstance  that  the  winds  which  travel  the  road  suggested  from  the  southera 

Id,  when  they  touched  the  Earth  on  the  polar  side  of  the  tropic  of  Cancer,  be  so  thirsty,  more 

re,  than  those  which  travel  on  either  side  of  their  path,  and  which  are  supposed  to  have  come 

iSj  not  from  southern  lands  ? 
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The  Mediterranean  has  to  give  those  winds  three  times  as  much  vapor  as  it  receiyes  from  them ;  the  Red 
sea  gives  them  as  much  as  they  will  take,  and  receives  nothing  back  in  return;  the  Persian  Gulf  also 
gives  more  than  it  receives.  What  becomes  of  the  rest  ?  Doubtless  it  is  given  to  the  winds,  that  they  may 
bear  it  off  to  distant  regions,  and  make  lands  fruitful,  that  but  for  these  sources  of  supply  would  be  almost 
rainless,  if  not  entirely  arid,  waste  and  barren. 

These  seas  and  arms  of  the  ocean  now  present  themselves  to  the  mind  as  eounterpoises  in  the  great 
hygrometrical  machinery  of  the  Earth.  As  sheets  of  water  placed  where  they  are,  to  balance  the  land  in  the 
trade-wind  region  of  South  America,  and  South  Africa,  they  now  present  themselves.  When  the  foundations 
of  the  Earth  were  laid,  we  know  who  it  was  that  ^^  measured  the  waters  in  the  hoUow  of  his  band,  and  meted 
out  the  heavens  with  a  span,  and  comprehended  the  dust  of  the  Earth  in  a  measure,  and  weighed  the  mouDr 
tains  in  scales,  and  tbe  hills  in  a  balance." 

Here  then  we  see  harmony  in  the  winds,  design  in  the  mountainS|  order  in  the  sea,  arrangement  in  the 
dust.  Here  are  signs  of  beauty  and  works  of  grandeur ;  and  we  may  now  fancy,  that  in  tbis  exqttisite  system 
of  adaptations  and  compensations,  we  can  almost  behold  in  the  Red  and  Mediterranean  seas  the  very  waters 
that  were  held  in  the  hollow  of  the  Almighty  hand,  when  He  weighed  the  Andes  and  balanced  the  hiUs  of 
Africa  in  His  comprehensive  scales. 

In  that  great  inland  basin  of  Asia  which  holds  the  Caspian  sea,  and  embraces  an  airear  of  one  miHi«m 
and  a  half  of  geographical  square  miles  of  land,  we  see  the  water  surface  so  exquisitdy  adjusted,  that  it  if 
just  sufficient,  and  no  more,  to  return  to  the  atmosphere  as  vapor,  exactly  as  much  moisture  as  the  atmosphere 
lends  in  rain  to  the  rivers  of  that  basin. 

Thus  we  may  regard  the  Mediterranean,  the  Red  sea  and  Persian  Oulf  as  reIayS|  distributed  along  the 
route  of  these  thirsty  winds  from  the  continents  of  the  other  hemisphere,  to  supply  them  with  yapors,  or  to 
restore  to  them  that  which  they  have  left  behind  to  feed  the  sources  of  the  Amazon,  the  Niger,  and  tbe  Congo. 

In  contemplating  the  office  of  the  winds  in  the  distribution  of  moisture  over  tbe  Earth,  we  may  likeii  them 
to  messengers  that  are  heavily  tasked,  being  laden  with  as  much  as  they  can  bear.  The  load  of  water  givea 
to  them  to  carry  away  from  the  sea  into  the  recesses  of  the  most  distant  mountains,  becomes  too  heavy,  and 
there  it  is  precipitated  as  mountain  torrents.  There  is  then  a  change  of  temperature ;  the  atmosphere  is  invigo- 
rated ;  and  straigfatway  the  winds  commence  to  Uft  up  their  load  again ;  takin^  as  befbre  a  large  portion  of 
that  which  they  had  just  let  down  to  rest.     Thus : 

A  change  occurs  in  the  sublime  economy,  by  which  to-day  the  winds  are  reliered  of  their  load  in  one  part 
of  the  valley  of  the  west ;  they  precipitate  and  pass  on.  To-morrow  fresh  air  arrives ;  and  it  commenoea 
straightway  to  take  up  this  load  again — to  evaporate  from  leaf,  twig  and  soU  aU  the  moisture  it  can  find,  and 
to  bear  it  off  to  make  rains  for  the  Lake  country  or  some  other  land. 

The  change  of  temperature  from  day  to  day  accomplishes  important  ends  in  the  grand  arrangement  fi» 
giving  cinculation  to  moisture  and  rains  to  the  Earth.     According  to  the  beaulifal  series  of  dbservalions^ 
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vrhich,  at  my  request,  a  brother  officer*  conducted  upon  the  habits  of  the  Mississippi  river  as  it  passes  Mei 
in  Tennessee,  it  appears  that  only  about  one-sixth  of  the  water  that  is  rained  in  that  valley  reaches  the 
through  that  river.  The  other  five-sixths  are  taken  up  again  into  the  air,  and  are  carried  off  in  the  g 
channels  of  circulationto  supply  other  systems  of  lake  and  river  basins.  But  these  five-sixths  come  fro 
seas  ;  the  clouds  let  them  down  in  the  Mississippi  valley  to  rest,  but  the  winds  take  them  up  again  ;  and  s( 
may  be  taken  up  and  let  down  many  times  before  they  reach  the  sea  again  ;  for  from  tbe  sea  they  orig 
came,  and  to  tbe  sea  they  are  ultimately  bound. 

The  hypothesis  that  the  winds  from  South  Africa  and  America  do  take  the  course  througb  Europ 
Asia  which  I  have  marked  out  for  them,  (Plate  IV,)  is  supported  by  so  many  coincidences,  to  say  the 
that  we  are  entitled  to  regard  it  as  probably  correct,  until  a  train  (>f  coincidences  as  strikir>g  can  be  addu 
shew  that  such  is  not  the  case. 

Retuming  once  more  to  a  consideration  of  the  geological  agency  of  the  winds  in  accounting  for  tl 
pressioD  of  the  Dead  sea,  we  now  see  the  fact  most  strikingly  brought  out  before  us,  that  if  the  Str 
Gibraltar  were  to  be  barred  up,  so  that  no  water  could  pass  through  them,  we  should  have  a  great  depresi 
water  level  in  the  Mediterranean.  Three  times  as  much  water  is  cvaporated  from  that  sea  as  is  returnei 
through  the  rivers.  A  portion  of  water  evaporated  from  it  is  probably  rained  down  and  retumed  to  it  tl 
the  rivers }  but— supposing  it  to  be  barred  up— as  the  demand  upon  it  for  vapor  yrouhl  exceed  the  sup 
rains  and  rivers,  it  wouki  commence  to  dry  up.  As  it  sinks  down,  the  area  exposed  for  evaporation 
decrease,  and  the  supplies  to  the  rivers  would  diminish,  until  finally  there  would  be  established  betwe 
evaporation  and  precipitation  an  equilibrium,  as  in  the  Dead  and  Caspian  seas ;  but  for  aught  we  kno 
water  level  of  the  Mediterranean  migfat,  before  this  equilibrium  were  attained,  have  reached  a  stage  far 
tbat  of  the  Dead  sea  level. 

The  Lake  Tadjura  is  now  in  the  act  of  attaining  such  an  equilibrium :  there  are  connected  witfa 
remams  of  a  channel  by  which  the  water  ran  into  the  sea ;  but  the  surface  of  the  lake  is  now  500  feet 
tfie  sea  level  and  it  is  salting  up.     If  not  in  the  Dead  sea,  do  we  not,  in  tbe  valley  of  this  lake,  find  ou 
ping  some  reason  forthe  question.     What  have  the  winds  had  to  do  with  the  phenomena  before  us  ? 

The  winds,  in  this  sense,  are  geological  agents  of  great  power.  It  is  not  impossible  but  that  the; 
afford  U8  the  means  of  comparing,  directly,  geological  events  which  had  taken  place  in  one  hemispherc 
geological  events  in  another :  e.  g.j  the  tops  of  the  Andes  were  once  at  the  bottom  of  the  sea.  Which 
oldest  formation,  that  of  the  Dead  sea,  or  the  Andes?  If  the  former  be  the  older,  then  the  climate 
Dead  sea  must  have  been  hygrometrically  very  different  from  what  it  now  is. 

In  regarding  the  winds  as  geological  agents,  we  can  no  longer  consider  them  as  the  type  of  insta 
We  rather  behold  them  now  in  the  light  of  ancient  and  faithful  chroniclers,  which,  upon  being  rightly  con: 
will  reveal  to  us  troths  which  nature  has  written  upon  their  wings  in  characters  as  legible  and  enduring 
has  ever  engraved  the  hbtoiy  of  geok>gica]  eveiits  upon  the  tablet  of  the  rock. 

•R6b«rt  A.  Marr,  U.  8.  K. 
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Darwin  the  poet,  suggested  in  tbe  last  century,  the  idea  that  the  ssllt  of  the  sea  is  washed  into  it  by  the 

rains  and  rivers  from  the  land. 

**  Gnomes !  you  then  taught  transuding  dews  to  pass 

*  Through  time  fall  'n  voods,  and  root-inwoTe  moraat 

*  Age  after  age ;  and  wilh  filtration  fine 

<  Dispart,  from  eartbs  and  sulphurs  and  saline. 

*  Hence  with  difluaive  salt  old  ocean  steepa 

*  His  emerald  sballowa,  and  hia  sapphire  deepsr 

*  Ofl  in  wild  lakea  around  their  brim 

*  In  hollow  pyramids,  the  cryatals  swim."* 

The  waters  of  Lake  Titicaca,  which  receives  the  drainage  of  the  great  inland  basin  of  the  Andes,  arc 
only  brackish,  not  salt.f  Hence  we  may  infer  that  this  lake  has  not  been  standing  long  enough  to  become 
brine  like  the  waters  of  theDead  sea;  consequcntly  ifbelongs  to  a  more  recent  period.  On  the  other  hand  it 
will  alsobe  interesting  to  hear  that  myfriend  Captain  Lynch  informs  me,  that  in  his  exploration  of  the  Dead  sea, 
he  saw  what  he  took  to  be  the  dry  bed  of  a  river  that  once  flowed  from  it.  And  thus  we  have  two  more  links 
stout  and  strong,  to  add  to  the  circumstantial  evidence  gotng  to  sustain  the  testimony  of  this  strange  and  fickle 
witness  which  I  have  called  up  from  the  sea  to  testify  in  this  presence  concerning  the  works  of  nature,  and  to 
tell  us  which  be  the  older,  the  Andes  watching  the  stars  with  their  hoary  heads,  or  the  Dead  sea  sleeping  upon 
its  ancient  beds  of  crystal  salt. 


On  the  Saltness  qf  the  Sea. 

In  order  to  comprehend  aright  the  currents  of  the  sea,  and  to  study  with  advantage  the  system  of  oceanic 
circulation,  it  is  necessary  to  understand  the  effects  produced  by  the  salts  of  the  sea  upon  the  equilibrium  of 
its  waters ;  for  wherever  equilibrium  be  destroyed,  whether  in  the  air  or  water,  it  is  restored  by  motion ;  and 
motion  among  fluid  particles  gives  rise  to  currents,  which  in  turn,  constitute  circulation.  The  question  is 
often  asked,  ^^  why  is  the  sea  salt  ?"  I  think  it  can  be  shown  that  the  circulation  of  the  ocean  depends,  in  a  great 
measure,  upon  the  salts  of  sea  water. 

As  a  general  rule,  the  sea  is  nearly  of  a  uniform  degree  of  saltness,  and  the  constituents  of  sea  water  are  as 
constant  in  their  properties  and  as  uniform  in  their  proportions,  as  are  the  components  of  the  atmosphere. 

•  Darwin,  1785. 

t  Lardner  Gibbon,  Passed  Midshipman,  tJ.  S.  N.— who  in  connection  with  Lieut.  Wm.  L.  Herndon,  U.  S.  N.,  is  engaged  in  tha 
moat  important  expedition  of  tha  day,  yiz  :  exploring  the  yalley  of  the  Amazon— informa  me  by  letter  of  AuguBi,  1851,  from  Cuzco,  tm 
foUowa,  with  regard  to  Lake  1  iticaca  : 

•*  We  crosted  a  floating  bridge,  made  of  the  lake  reed,  OTer  the  riirer  or  smali  atream  Detaguadero,  three  fathoros  deep,  and  aboat 
50  jards  wide,  with  a  current  of  about  |  a  mile  per  hour,  flowing  S.  8.  E.  This  stream  ia  now  at  ita  lowest.  In  February  it  ia  at  ita 
hi|he8t,  OTerflowing  the  lands  on  each  side  of  the  river,  and  showing  a  rise  of  6  or  6  feet  at  the  bridge  with  a  furioua  current  which  aome- 
times  carriea  away  the  bridge.  1  haTe  specimena  of  the  lake  reed  and  aome  fiah  wUhtmi  icaU$.  The  reed  is  aa  thick  as  your  little  finger, 
and  ahaped  like  a  bayonet--grow0  to  the  height  of  from  5  to  9  feet.  The  cattle  eat  it,  and  the  people  make  aalad  of  it.  The  Indians  chew 
and  auck  it  as  they  do  the  sugar  cane.  Their  canoes,  beds  and  bridgea  are  made  of  it.  Now  this  stream  flows  constantly  to  'he  South, 
oot  of  ths  Lake  Titicaca,  for  80  loagues,  into  a  small  lake  near  Cerro  Qordo  (with  an  exception  in  1846,  when  there  were  heary  rains  to 
th«  South,  and  the  straam  took  ths  back  track  for  30  days  and  flowed  into  Lake  Titicaca.)  The  Indians  tell  me  that  they  haTe  found  this 
laks  reed  on  tbe  Padfic  eoast  near  the  port  of  Cobija.  Although  this  lake  has  been  called  a  salt  lake,  it  is  not  so.  Tha  watar  is  not  in 
di#  ]*«t  iteh.    Th^  ladians  drink  it,  th^hikh  it  is  Mt  so  gd&^  as  th^  wa^  6t  th«  gtriftma  whieh  flow  into  it. " 
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We  sometimes  come  across  arms  of  the  sea,  or  places  in  the  ocean,  where  we  find  the  water  more  t 
or  less  salt  than  sea  water  is  generallj ;  but  this  circumstance  is  due  to  local  causes  of  easy  explanation. 
instance  :  When  we  come  to  an  arm  of  the  sea,  as  the  Red  Sea,  upon  which  it  never  rains,  and  from  wl: 
the  atmosphere  is  continually  abstracting,  by  eraporation,  fresh  water  from  the  salt,  we  m<:y  naturally  ex{ 
to  find  a  greater  proportion  of  salt  in  the  sea  water  that  remains^  than  we  do  near  the  mouth  of  some  g 
river,  as  the  Amazon ;  or  in  the  regions  of  constant  precipitation,  or  other  parts,  where  it  rains  more  tha 
evaporates :  and  though  therefore  we  do  not  find  sea  water  from  all  parts  of  the  ocean  actually  of  the  s; 
degree  of  saltness,  yet  we  do  find,  as  in  the  case  of  the  Red  Sea,  sea  water  that  is  continually  giving  oi 
evaporation  fresh  water  in  large  quantities ;  nevertheless,  for  such  water,  there  is  a  degree  and  a  very  modei 
degree  of  saltness  which  is  a  maximum ;  and  we  moreover  find,  that  though  the  constituents  of  sea  water, 
those  of  the  atmosphere,  are  not  for  every  place  invariably  the  same  as  to  their  proportions,  yet  they  are 
same  or  nearly  the  same  as  to  their  character. 

When  therefore  we  take  into  consideration  the  fact,  that  as  a  general  rule,  sea  water  is,  with  the  ex( 
•  tion  above  stated,  every  where  and  always  the  same,  we  find  grounds  on  which  to  base  the  conjecture, 

the  ocean  has  its  system  of  circulation  which  is  probably  as  complete  and  not  less  wonderful  than  is  the 
culation  of  blood  through  our  system. 

In  order  fo  investigate  thecurrents  of  the  sea,  and  to  catch  a  glimpse  of  the  laws  by  which  thecircula 
of  its  'waters  is  govemed,  hypothesis,  in  the  present  meagre  state  of  absolute  knowledge  with  regard  to 
subject,  seems  to  be  as  necessary  to  progress,  as  is  a  comer  stone  to  a  building.     To  make  progress  ' 
such  investigations,  we  want  something  to  build  upon.     In  the  absence  of  facts  we  are  sometiraes  permi 
*j  to  suppose  them ;  only,  in  making  the  selection  of  the  various  hypotheses  which  are  suggested,  we  are  bc 

to  prefer  that  one  to  which  the  greatest  number  of  phenomena  will  be  reconciled.  When  we  have  found,  ti 
and  offered  such  an  one,  we  are  entitled  to  claim  for  it  a  respectful  consideration  at  least,  until  we  discov 
leading  us  into  some  palpable  absurdity ;  or  until  some  other  hypothesis  be  suggested  which  will  account  eqi 
well,  but  for  a  greater  number  of  phenomena.  Then,  as  honest  searchers  afler  truth,  we  should  be  read 
give  up  the  former,  adopt  the  latter,  and  to  try  it  until  some  other  better  than  either  of  the  two  be  offered. 

With  this  understanding,  I  venture  to  offer  a  hypothesis  with  regard  to  the  agency  of  the  salts  or  solid  m 
of  the  sea  in  imparting  dynamical  force  to  the  waters  of  the  ocean  in  theirsystem  of  circulation,  andtosug 
that  one  of  the  purposes  which  in  the  Grand  Design  it  was  probably  intended  to  accoroplish  by  having  the  sea 
and  not  fresh,  was  to  impart  to  its  waters  the  forces  and  the  powers  necessary  to  make  their  circulation  comp 

In  the  first  place,  we  do  but  conjecture  when  we  say,  that  there  is  a  set  of  currents  in  the  sea  and  a  syste 
circulation  in  the  sea,  by  which  its  waters  are  conveyed  from  place  to  place,  with  regularity,  certainty  and  o: 
But  this  conjecture  appears  to  be  founded  on  reason,  for  if  we  takeasample  of  water  wich  shall  fairly  reprc 
in  the  proportion  of  its  constituents  the  average  water  of  the  Pacific  ocean,  and  analyse  it ; — and  if  we  d( 
same  by  a  similar  sample  from  the  Atlantic,  we  shall  find  the  analysis  of  the  one  to  resemble  that  of  the  c 
a8  closely  as  though  the  two  samples  had  been  taken  from  the  same  bottle  after  having  been  well  shaken.     ] 
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then  shall  we  account  for  this,  unless  upon  the  supposiUon  that  sea  water  frotn  one  part  of  the  world  is  in  the  pro- 
cess  of  time  brought  into  contact  and  mixed  up  with  sea  water  from  aU  other  parts  of  the  world  ?  Agents  there- 
fore,  it  would  seem,  are  at  work  which  shake  up  the  waters  of  the  sea  as  though  they  were  in  a  bottle,  and 
which,  in  the  course  of  time,  mingle  those  that  are  in  one  part  of  the  ocean  with  those  that  are  in  another  as 
thoroughlj  and  completely  as  it  is  possible  for  man  to  do  by  shaking  them  in  a  vessel  of  his  own  con- 
struction. 

This  fact  as  to  uniformity  of  components,  appears  to  call  for  the  hypothesis  that  sea  water  which  to- 
day  is  in  any  part  of  the  ocean,  will,  in  the  process  of  time,  be  found  in  another  part  the  most  remote.  It  must 
therefore  be  carried  about  by  currents ;  and  as  those  currents  have  their  offices  to  perform  in  the  terrestrial  ^ 
economy,  they  probably  do  not  flow  by  chance,  but  in  obedience  to  physical  laws ;  they  no  doubt  therefore 
maintain  the  order  and  preserve  the  harmony  which  characterize  every  department  of  God's  handy- work  upon 
the  threshold  of  which  man  has  yet  been  permitted  to  stand,  to  observe  or  to  comprehend. 

And  thus  by  a  process  of  reasoning,  which  is  perfectly  philosophical,  we  are  led  still  further  to  conjecture 
that  there  are  regular  and  certain,  if  not  appointed  channels,  through  which  the  water  trayels  from  one  part  of  the 
ocean  to  another  and  that  those  channels  belong  to  an  arrangement  which  may  make,  and  for  ought  we  know  to  the 
contrary,  which  does  make  the  system  of  oceanic  circulation  as  complete,  as  perfect,  and  as  harmonious  as  is  that 
of  the  atmosphere  or  the  blood.  Every  drop  of  water  in  the  sea  is  as  obedient  to  law  and  order,  as  are  the  members 
of  the  heayenly  host  in  the  remotest  region  of  space.  For  when  the  moming  stars  sang  together,  ^Hhe  wares  also 
liAed  up  their  voice''  in  the  Almighty  anthem ;  and  doubtless  therefore,  the  harmony  in  the  depths  of  the  ocean 
is  in  tune  with  that  which  comes  from  the  spheres  aboye.  We  cannot  doubt  it.  For  were  it  not  so,  were  there 
no  channels  of  circulation  from  one  ocean  to  another,  and  if  accordingly  the  waters  of  the  Atlantic  were  confined 
to  the  Atlantic,  or  if  the  waters  of  the  arms  and  seas  of  the  Atlantic  were  confined  to  these  arms  and  seas,  and  had 
on  channels  of  circulation  by  which  they  could  pass  out  into  the  ocean,  and  traTcrse  difierent  latitudes  and 
climates,  then  the  waters  of  these  arms  and  seas  would,  as  to  their  constituents,  become  in  the  process  of  time  veiy 
different  from  the  sea  waters  in  other  parts  of  &e  worid. 

For  instance,  take  the  Red  sea  and  the  Mediterranean  by  way  of  illustration  ;  upon  the  Red  sea  there  is 
no  precipitation.  It  is  in  a  rainless  region ;  not  a  river  runs  down  it ;  not  a  brook  empties  into  it ;  therefgre 
there  is  no  process  by  which  the  salts  and  washings  of  the  earth  which  are  taken  up  and  held  in  solutionby  rain  or 
river  water,  can  be  brougfat  down  into  the  Red  sea.  The  air  takes  up  from  it  in  the  process  of  evaporation 
fresh  water,  leaving  behind  all  the  solid  matter  which  the  sea  there  holds  in  solution. 

On  the  other  hand,  numerous  rivers  discharge  into  the  M editerranean ;  some  of  which  are  filtered 
through  soils  and  among  minerals  which  yield  one  kind  of  salts  or  soluble  matter ;  another  river  runs 
through  a  limestone  or  volcanic  reg^on  of  country,  and  brings  down  in  solution  solid  matter,  it  may  be  common 
salt,  sulphate  or  carbonate  of  lime,  magnesia,  soda,  potash  or  iron,  either  or  all  may  be  in  its  waters.  Still  the 
constitueots  of  sea  water  from  the  Mediterranean,  and  of  sea  water  from  the  Red  sea,  are  quite  the  same«  But 
tfie  waters  of  the  Dead  sea  have  no  connection  with  those  of  the  ocean :  they  are  cut  oiF  from  its  channels  of 
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circulation  and  are  thererore  quite  diflTerent  as  to  their  components  from  anyarm,  frithor  gulf  of  the 
ocean/ 

How  therefore  shall  we  account  for  this  sameness  of  compound,  but  upon  the  supposition  of  a  g 
system  of  circulationin  the  ocean,  by  which  in  the  process  of  time,  water  from  one  part,  is  conveyed  to  a 
part  the  most  remote,  and  by  which  a  general  interchange  and  commingling  of  the  waters  take  place  ? 

In  like  manner,  the  constituents  of  the  atmosphere  whether  it  be  analysed  at  the  equator  or  the 
are  the  same.  By  cutting  off  and  shutting  up  from  the  general  channels  of  circulation  any  portion 
water,  as  in  the  Dead  sea,  or  of  atmospheric  air,  as  in  mines  or  wells,  we  can  easily  fiU  either  with  gas 
other  matter  that  shall  very  much  efiect  its  character  and  alter  the  proportions  of  its  constituents. 

The  principal  agents  that  are  supposed  to  be  concerned  in  giving  circulation  to  the  atmosphere,  s 
preserving  tbe  ratio  among  its  components,  are  light,  heat,  electricity  and  peihaps  magnetism  ;    but  as 
the  motive  power  is  concerned,  or  that  agency  by  which  the  atmosphere  that  may  now  be  within  the  tro 
wafted  to  the  poles,  heat  and  electricity  are  supposed  to  be  the  chief  among  them. 

But  with  regard  to  the  sea,  it  is  not  known  what  office  is  performed  by  electricity  and  magnetism  in 
dynamical  force  to  the  system  of  oceanic  circulation.  The  chief  motive  power  from  which  marine  c\ 
derive  their  velocity,  has  been  ascribed  to  heat :  but  a  close  study  of  the  agents  concerned  has  suggested 
important — nay,  a  powerful  and  active  agency  in  the  system  of  oceanic  circulation  is  derived,  throu 
instrumentality  of  the  winds,  of  marine  plants  and  animals,  from  the  salts  of  the  sea  water.  They  g: 
ocean  great  dynamical  force. 

Let  us,  for  the  sake  of  illustration  and  explanation,  suppose  the  sea  in  all  its  parts — in  its  depths,  anc 
surface,  at  the  equator  andabout  thepoles — to  be  of  one  uniform  temperature,  and  to  be  all  of  fresh  wate 
this  case,  there  would  be  nothing  of  heat  to  disturb  its  equilibrium,  and  there  would  be  no  motive  power  t< 
currents,  or  to  set  the  water  in  motion  by  reason  of  the  difierence  of  specific  gravity  due  to  water  at  di 
densities  and  temperatures. 

As  yet  we  have  not  taken  into  account  in  this  supposition,  the  effects  of  the  winds  and  of  evapora 
begetting  currents. 

Let  us  therefore  take  them  into  account :  but  first  the  winds.  The  winds  by  their  force  create  parti 
face  currents  and  agitate  the  waters  to  a  certain  depth,  and  thus  would  give  rise  to  a  feeble  and  partial  a 
circulation  in  the  supposed  seas  of  fresh  water  with  a  supposed  uniform  temperature. 

•  «The  Bolid  constituents  of  sea  water  amount  to  about  3|  per  cent.  of  its  weight,  or  neariy  half  an  ounce  to  the  pound. 
nesa  may  be  considered  aa  a  necessary  reault  of  the  preaent  order  of  thinga.  RiTera  which  are  constantly  flowing  into  the  ocean 
•alts  varying  in  amount  from  10  to  50  and  even  100  grains  per  gallon.  They  are  chiefly  commoa  salt,  sulphate  and  carbonate 
magnefiia,  soda,  potash  and  iron  ;  and  these  are  found  to  constitute  the  diatinguishing  characteristics  of  sea  water.  The  wati 
evaporates  from  the  sea  ia  nearly  pure,  containing  bui  very  minute  traces  of  salts.  Falling  as  rain  upon  the  land,  it  washes 
percolates  through  tbe  rocky  layere,  and  becomes  charged  with  saline  substances  which  are  bome  aeaward  by  the  returning 
The  ocean,  therefore,  is  the  great  dopository  of  every  thing  that  water  can  dissolve  and  carry  down  from  the  surface  of  the  contine 
as  there  is  no  chaiiuel  for  their  escape,  they  of  course  consequently  accumulate.'*— (Feomont'  Chemistry,) 

•*  The  case  of  the  sea,"  sa^rs  Fowner,  ••  is  but  a  magnified  representadon  of  what  occun  in  every  lake  into  which  rivera  ) 
from  which  there  is  no  oaUet  except  by  evaporation.  Such  a  lake  ii  invariably  a  salt  lake.  It  is  iropossible  that  it  can  be  oti 
^d  it  is  curious  to  obMrve  that  this  eopdition  disappean  wben  an  artificial  oatlet  is  produced  for  the  watera." 
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This.  then  is  one  of  the  sources  whence  power  is  given  to  the  system  of  oceanic  ciieulatlon  ;  but  thougfa 
a  feeble  one,  it  is  one  which  exists  in  reality,  and  therefore,  need  not  be  regarded  as  hypothetical. 

Let  us  next  call  in  evaporation  and  precipitation,  that  we  may  examine  the  effects  of  another  and  a 
more  powerful  agent.  Suppose  the  evaporation  to  commence  from  this  imaginary  fresh  water  ocean,  and  to  go  on 
as  it  does  from  the  seas  as  they  are.  In  those  regions,  as  in  the  trade  wind  regions,  where  evaporation  is  in 
excess  of  precipitation,  the  general  level  of  this  supposedsea  would  be  altered,  andimmediatelyasmuchwater 
as  is  carried  off  by  evaporation  would  commence  to  flow  in  from  North  and  South  towards  the  trade-wind  or 
evaporating  region,  to  restore  the  level. 

On  the  other  hand,  the  winds  have  taken  this  vapor,  borne  it  off  to  the  extra-tropical  regions  and 
precipitated  it,  we  will  suppose,  where  precipitation  is  in  excess  of  evaporation.  Here  is  another  alteration  of 
sea  level  by  elevation  instead  of  by  depression ;  and  hence  we  bave  the  motive  power^for  a  surface  current  from 
each  pole  towards  the  equator,  the  object  of  which  is  only  to  supply  the  demand  for  evaporation  in  the  trade  wind 
regions^ — demand  for  evaporation  being  taken  here  to  mean  the  difference  between  evaporation  and  precipita- 
tion,  or  the  quantity  of  water  that  is  taken  up  into  the  air  and  carried,  in  the  form  of  vapor,  to  other  parts  as  before, 
firom  the  trade  wind  region. 

So  far,  we  only  derive  ifirom  evaporation  and  precipitation  over  the  supposed  fresh  water  sea,  a  slight 
surface  current  towards  the  equator,  and,  of  course,  we  have  the  forces  for  but  a  partial  oceanic  circulation. 

The  motive  power  of  such  a  current  would  be  gravitation,  acting  upon  an  inclined  plane. 

So  far  in  the  progress  of  illustration  we  have  apparent  counteraction ;  for  we  have,  on  one  hand,  the  sea 

leyel  lowered  in  the  equatorial  regions  by  evaporation,  and  raised  by  the  expansive  force  of  heat  on  the  other ; 

we  have  also  the  sea-Ievelol  the  Polar  regions  raised  on  one  hand  by  precipitation,  and  lowered  on  the  other 

by  the  contraction  due  the  diminution  of  temperature  there.     But  this  counteraction  is  only  apparent|  for  the 

increase  of  temperature  about  the  equatorial,  and  the  decrease  of  it  about  the  Polarregions  can  only  producea 

certain  effect,  which,  like  the  effect  of  the  centripedal  force  upon  the  figure  of  the  Earth,  in  elevating  the  sea- 

kvel  at  the  equator,  becomes  constant,  and  which  like  every  other  constant  in  nature,  is  compensated ;  whereas 

the  process  of  evaporation  and  precipitation  being  continued,  the  difference  of  level  created  by  tbese  in  differ- 

ent  parts  of  the  ocean  is  accumulative  and  not  constant.     It,  therefore,  remains  for  currents  to  restore. 

We  have  now  traced  from  their  principles  of  action  tbe  effect  of  two  agents,  which  in  a  sea  of  fresh  water 

would  tend  to  create  currents,  and  to  beget  a  system  of  aqueous  circulation ;  but  a  set  of  currents  and  a  system 

of  circulation,  which,  it  is  readily  perceived,  would  be  quite  different  from  those  which  we  find  in  the  salt  se^. 

One  of  these  agents  would  be  employed  in  restoring,  by  means  of  one  or  more  Polar  currents,  the  water  that  in 

taken  from  one  part  ofthe  ocean  by  evaporation,  and  deposited  in  anotherby  precipitatlon.     Tbe  other  agent 

would  be  employed  in  restoring,  by  the  forces  due  difference  of  specific  gravity,  the  equilibrium,  which  has 

been  disturbed  by  heating,  and  of  course  expanding,  the  waters  of  the  Torrid  Zone  on  one  hand,  and  by  cool- 

ing,  and  consequently  contracting,  those  of  the  Frigid  Zone  on  the  other.     This  agency  would,  if  it  were  not 

modified  by  others,  find  expression  in  a  system  oi  currents  and  counter  currenls,  or  rather  in  a  set  of  surfact^ 
17 
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currents  of  wann  and  light  water  from  the  equator  towards  the  poles,  and  in  another  set  of  under  currenti 
cooler,  dense,  and  heavy  water,  firom  the  poles  towards  the  equator. 

Such,  keeping  out  of  view  the  influence  of  the  winds  which  we  may  suppose  would  be  the  saoQe  whe 
the  sea  were  salt  or  fresh,  would  be  the  system  of  oceanic  circulation  were  the  sea  all  of  fresh  water.  Butf 
water  in  cooling  begins  to  expand  near  the  temperature  of  40^,  and  expands  more  and  more  till  it  reacbes 
freezing  point  and  ceases  to  be  fluid.  This  law  of  expansion  by  cooling,  would  impart  a  peculiar  featui 
the  system  of  oceanic  circulation  were  the  waters  all  fresh.  Water  at  the  temperature  of  40°  would  be  a 
maximum  of  density.  Raise  or  lower  the  temperature  from  that  and  the  water  would  expand  ;  of  coiirse,  1 
it  would  grow  lighter  and  ascend  to  the  surface.  Therefore,  when  the  warm  waters  of  the  Torrid  Zone 
flowing  North  and  cooling  down  to  40°,  for  instance,  should  meet  the  cold  current  coming  from  the  Pola 
sin  with  a  temperature  of  34°,  the  current  from  the  equator  being  of  denser  water  would  sink,  and  the  cu 
from  the  Frigid  Zone  would  then  appear  as  a  surface  current  until  the  temperature  should  rise  to  40°  foi 
ample.  Here  the  current  from  the  equator  would  be  50°  we  may  suppose,  and  there  would  be  another 
in  the  system  of  fresh  water  circulation ;  for  here,  at  this  latter  place  of  meeting,  the  current  from  the  '. 
regions,  which  all  along  had  been  of  the  lighter  water,  and  thereiore  on  the  surface,  would  now  becom 
heavier,  disappear  from  the  surface,  sink  and  continue  its  course  as  an  under  current. 

If  this  train  of  reasoning  be  good,  we  may  iufer  that  in  a  system  of  oceanic  circulation,  the  dynamical 
to  be  derived  from  difference  of  temperature,  where  the  waters  are  all  fresh,  would  be  quite  feeble.  Anc 
were  the  sea  not  salt,  we  should  probably  have  no  such  current  in  it  as  the  Gulf  Stream. 

So  far  we  have  been  reasoning  hypothetically  to  show  what  would  be  the  chief  agents  exclusive  < 
winds  in  disturbing  the  equilibrium  of  the  ocean,  wereits  waters  fresh  and  not  salt.  And  whatever  dii 
equilibrium  there,  may  be  regarded  as  the  primum  mobile  in  the  system  of  marine  currents. 

Let  us  now  proceed  another  step  in  the  process  of  explaining  and  illustrating  the  efiect  of  the  salts 
sea  m  the  system  of  oceanic  circulation.     To  this  end,  let  us  suppose  this  imaginary  ocean  of  fresh  wate 
denly  to  become  that  which  we  have,  viz :  an  ocean  of  salt  water  which  contracts  as  its  temperature  is  loi 
tiU  it  reaches  28°  or  thereabout 

Let  evaporation  now  commence  in  the  trade  wind  region,  as  it  was  supposed  to  do  in  the  case  of  thc 
water  seas,  and  as  it  actually  goes  on  in  nature — and  what  takes  place  ?  Why  a  lowering  of  the  sea  lc 
before.  But  as  the  vapor  of  salt  water  is  fresh  or  nearly  so,  fresh  water  only  is  taken  up  from  the  < 
that  which  remains  behind  is  therefore  more  salt ;  thus  while  the  level  is  lowered  in  the  salt  sea,  the  equil 
is  destroyed  because  of  the  saltness  of  the  water,  for  the  water  that  remains  after  the  evaporation  takes 
is,  on  account  of  the  solid  matter  held  in  solution,  specifically  heavier  than  it  was  before  any  portion  oi 
converted  into  vapor. 

The  vapor  is  taken  firom  the  surface  water ;  the  surface  water  thereby  becomes  more  salt  and  conse 
heavier ;  it  thereforesinks;  and  hence  we  have  dueto  the  saltsof  the  sea,  a  vertical  circulation,  viz  :  a  i 
of  heavier*— because  salter  and  cooler — water  from  the  surface,  and  an  ascent  of  water  that  is  lightei — 1 
it  ii  BOt  80  salt—from  the  depths  below. 
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This  vapor  then  wbicb  is  taken  up  frotn  tbe  evaporating  regions — by  wbicb  is  meant  those  regions  where 
the  evaporation  is  greater  tban  the  precipitation, — is  carried  by  tbe  winds  through  tbeir  cbannels  of  circulation 
and  poured  back  into  the  ocean  wbere  tbe  regions  of  precipitalion  are ; — and  by  the  regions  of  precipitation 
I  mean  those  parts  of  tbe  ocean,  as  in  the  polar  basins,  wbere  tbe  ocean  receives  more  fresh  water  in  the 
shape  of  rab,  snow,  &c.,  tban  it  retums  to  tbe  atmospbere  in  tbe  sbape  of  vapor. 

In  the  precipitating  regicns  tberefore,  tbe  level  is  destroyed,  as  before  explained,  by  elevation ;  and  inthe 
evaporating  regionS)  by  depression ;  which  as  already  stated,  gives  rise  to  a  system  of  surface  currents  moved 
by  gravity  alone  from  tbe  poles  towards  tbe  equator. 

But  we  are  now  considering  the  effects  of  evaporation  and  precipitation  in  giving  impulse  to  the  circula- 
tion  of  the  ocean  where  its  waters  are  salt 

The  fresb  water  tbat  bas  been  taken  from  tbe  evaporating  reg^ons  is  deposited  npon  those  of  precipitation 
which,  far  illustration  merely,  we  will  locate  in  tbe  Nortb  Polar  basin.  Among  tbe  sources  of  supply  of  fresh' 
water  for  this  basin,  we  must  include  not  only  tbe  precipitation  wbich  takes  place  over  the  basin  itself,  but  also 
the  amount  of  fresh  water  discharged  into  itby  the  rivers  ofthe  great  hydrographical  basins  of  Arctic  Europe, 
Asia,  and  America. 

Tbis  fresb  water,  being  emptied  into  the  Polar  sea,  and  agitated  by  the  winds,  becomes  mixed  with  the 
salt ;  but  as  the  agitation  of  tbe  sea  by  tbe  winds  extends  to  no  great  deptb,  it  is  only  tbe  upper  layer  of  salt 
water,  and  that  to  a  moderate  depth,  whicb  becomes  mixed  witb  tbe  fresb.  Tbe  specific  gravity  of  this  npper 
layer  therefore  is  diminished  just  as  much  as  the  specific  gravity  of  the  sea^water  in  the  evaporating  regions 
was  increased.  And  thus  we  have  a  surface  current  of  saltish  water  from  the  poles  towards  the  equator,  and 
ao  under  current  of  water  salter  and  heavier  from  tbe  equator  towards  tbe  poles.  Tbis  under  current  suppUes 
in  a  great  measure  the  salt  whicb  the  upper  current,  freigbted  with  fresh  water  from  tbe  clouds  and  rivers» 
carries  back. 

Thus  it  is  to  the  salts  of  the  sea,  tbat  we  owe  that  feature  in  tbe  system  of  oceanic  circulation  which 
causes  an  under  current  to  flow  from  tbe  Mediterranean  into  tbe  Atlantic,  and  another  from  the  Red  sea  into  the 
lodiaa  ocean.  And  it  is  evident  since  neither  of  tbese  seas  is  salting  up, — that  just  as  much,  or  nearly  just 
as  much  salt  as  the  under  current  brings  out,  just  so  much  must  tbe  upper  currents  carry  in. 

We  now  begin  to  preceive  wbat  a  powerful  impulse  is  derived  from  the  salts  of  the  sea  in  giving  effective 
and  active  circulation  to  its  waters. 

Hence,  we  infer  that  the  currents  of  the  sea,  by  reason  of  its  saltness,  attain  tbeir  maximum  ofvolumeand 
velocity.  Hence,  too,  we  infer  tbat  the  transportation  of  warm  water  from  the  Equator  towards  the  frozen  regions 
ofthe  Poles,  and  of  cold  water  from  the  Frigid  towards  the  Torrid  Zone,  is  facUitated;  and  consequently 
here,  in  the  saltness  of  tbe  sea,  have  we  not  an  agent  by  wbicb  climates  are  mitigated — ^by  wbich  they  are 
soflened  and  rendered  much  more  salubrious  than  it  would  be  possible  for  them  to  be,  were  the  waters  of  the 
ocean  depri  ved  of  this  property  of  saltness  ? 

If  these  inferences  as  to  the  influence  of  the  salts  upon  the  currents  of  the  sea,  be  correct,  the  same  cause 
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wbicbproducesanundercurrentfrom  tbe  Mediterranean,  and  an  under  currentfrom  tbe  Redsea  into  tbeoceany 
sbould  produce  an  under  current  from  tbe  ocean  into  tbe  nortb  polar  basin — it  being  supposed  merely  for  thc 
present  tbat  tbere  is  a  surface  current  tbrougb  Davis'  Straits,  always  setting  out  of  tbe  Polar  sea.  In  eacbcase 
tbe  bypotbesis  witb  regard  to  tbe  part  performed  by  tbe  salt  in  giving  vigor  to  tbe  system  of  oceanic  circulation 
requires  tbat,  counter  to  tbe  surface  current  of  water  witb  less  salt,  tbere  sbould  be  an  under  current  of  water 
witb  more  salt  in  it. 

Tbat  sucb  is  tbe  case  witb  regard  botb  to  tbe  Mediterranean  and  tbe  Red  sea,  bas  been  amply  shown  in 
otber  parts  of  tbis  work,  and  abundantly  proved  by  otber  observers. 

Tbat  tbere  is  a  constant  current  setting  out  of  tbe  Arctic  ocean  tbrougb  Davis'  and  otber  straits  there- 
about,  wbicb  connects  it  witb  tbe  Atlantic  ocean,  is  generally  admitted.  Lieut.  De  Haven,  U*  S.  N.,  whenia 
command  of  tbe  American  expedition  in  searcb  of  Sir  Jobn  Franklin,  wasfrozen  up  witb  bis  vessels  in  themaiD 
cbannel  of  Welington  straits ;  and  during  tbe  nine  montbs  tbat  be  was  so  frozeui  bis  vessels  bolding  their 
place  in  tbe  ice,  were  drifted  witb  it  bodily  for  more  tban  a  tbousand  miles  towards  tbe  soutb. 

Tbe  ice  in  wbicb  they  were  bound  was  of  sea  water,  and  tbe  currents  by  whicb  tbey  were  drifted  were 
of  sea  water— only,  it  may  be  supposed,  tbe  latter  were  not  (}uite  so  salt  as  tbe  sea  water  generally  is. 

Tben  since  tbere  is  salt  always  flowing  out  of  tbe  nortb  polar  basin,  tbere  mustbe  salt  al ways  flowing  into 
it,  else  it  would  eitber  become  fresb  or  tbe  wbole  Atlantic  ocean  would  be  finally  silted  up  witb  salt. 

It  migbt  be  supposed,  were  tbere  no  evidence  to  tbe  contrary,  tbat  tbis  salt  was  supplied  to  tbe  Polar  seas 
fromtbeAtlantic  aroundNortbCape,  and  from  tbe  Pacific  tbrougb  Bbering's  straits,  andtbrougbnootberchannels. 
But  fortunately  Arctic  voyagers,  wbo  bave  cruised  in  tbe  direction  of  Davis'  straits,  bave  affbrded  us  proof 
positive  as  to  tbe  fact  of  tbis  otber  source  for  supplying  tbe  Polar  seas  witb  salt«  Tbey  tell  us  of  an  under  cur- 
rent  setting  from  tbe  Atlantic  towards  tbe  Polar  basin.  Tbey  describe  buge  icebergs  witb  tops  reacbing  high 
up  in  tbe  air,  and  of  course  tbe  basis  of  wbicb  extend  far  do  wn  into  tbe  deptbs  of  tbe  ocean,  ripping  and  tearing 
their  way  with  terrific  force  and  awful  violence  tbrougb  tbe  surface  ice  or  against  a  surface  current. 

Passed  Midshipman  S.  P.  Griffin,  wbo  commanded  tbe  Brig  ^^  Rescue,"  in  tbe  American  searcbing  expe- 
dition  after  Sir  John  Franklin,  informs  me  tbat  on  one  occasion  tbe  two  vessels  were  endeavorbg  to  warpupto 
the  northward  in  or  near  Wellington  cbannel,  against  a  strong  surface  current,  wbicb  of  course  was  setting  to  the 
south ;  and  that  wbile  so  engaged,  an  iceberg  with  its  top  many  feet  above  tbe  water,  came  ^^  difting  up,' 
from  tbe  south,  and  passed  by  tbem  "  like  a  shot,"  altbougb  tbey  were  stemming  a  surface  current  against 
botb  the  berg  and  themselves.  Such  was  tbe  force  and  relocity  of  tbe  under  current,  that  it  carried  tbe  berg 
to  the  northward  faster  tban  the  crew  could  warp  tbe  vessel  against  a  surface  but  counter  current. 

Capt.  DuNCAN,  Master  of  tbe  Englisb  wbale  sbip  Dundee,  says,  at  page  76  of  his  interesting  little  narrative, 
"  Dec.  iSthj  (1826) — It  was  awful  to  bebold  tbe  immense  icebergs  working  away  to  the  nortbeast  from  us 
and  not  one  drop  of  water  to  be  seen ;  tbey  were  working  tbemselves  rigbt  tbrougb  tbe  middle  of  tbe  ice." 
And  again  at  page  92,  &c : 
"  Feb.  23d~Latitude  68°  37'  N.,  Longitude  about  63°  W. 
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"  The  dreadful  apprebeosions  that  assailed  us  yesterday  by  tbe  near  approacb  of  tbe  iceberg,  were  tbis 
day  most  awfuUy  yerified.  About  3  P.  M.  tbe  iceberg  came  in  contact  witb  our  floe,  and  in  less  tban  one 
minute  it  broke  tbe  ice ;  we  were  frozen  in  quite  close  to,  tbe  sbore ;  tbe  floe  was  sbivered  to  pieces  for  several 
miles,  causing  an  explosion  like  an  eartbquake  or  one  bundred  pieces  of  beavy  ordnance  fired  at  tbe  same 
moment.  The  iceberg,  witb  awful  but  majestic  grandeur,  (in  beigbt  and  dimensions  resembling  a  vast  moun- 
tain,)  came  almost  up  to  our  stern,  and  every  one  expected  it  would  bave  run  over  tbe  ship.       •       *       • 

"  Tbe  iceberg,  as  bas  been  before  observed,  came  up  very  near  to  tbe  stern  of  our  sbip  ;  tbe  inf ermediate 
space  between  tbe  berg  and  tbe  vessel  was  filled  witb  masses  of  beavy  ice,  wbicb  tbougb  tbey  bad  been  pre- 
viously  broken  by  tbe  immense  weight  of  tbe  berg,  were  again  formed  into  a  compact  body  by  its  pressure. 
Tbe  berg  was  drifting  at  tbe  rate  of  about  four  knots,  and  by  its  force  on  tbe  mass  of  ice,  was  pusbing  tbe  sbip 
before  her,  as  it  appeared,  to  inevitable  destruction." 

"  Feb.  24^A. — Tbe  iceberg  still  in  sigbt,  but  driving  away  fast  to  tbe  N.  E." 

**  Feb.  25th. — ^Tbe  iceberg  tbat  so  lately  tbreatened  our  destruction,  bad  driven  completely  out  of  sigbt 
tp  the  N.  E.  from  us." — Arctic  Regions — voyage  to  Davis*  Straity  by  Dorea  Duncan,  Master  ofthe  Ship  Dundeey 
1826-7. 

Now  tben  wbence,  unless  from  tbe  difference  of  specific  gravity  due  sea  water  of  diflerent  degrees  of  salt- 
ness,  can  we  derive  a  locomotive  power  witb  force  sufficient  to  give  sucb  tremendous  masses  of  ice  such  a 
velocity  ? 

What  is  the  temperature  of  tbis  under  current  ?  Be  tbat  wbat  it  may,  it  isprobably  above  tbe  fireezing  point  of 
sea  water.  Suppose  it  to  be  at  36^.  Break  througb  tbe  ice  in  tbe  nortbem  seas,  and  the  temperature  of  the  water 
is  always  28^.  At  least  Lieut.  De  Haven  so  found  it  in  bis  long  imprisonment,  and  it  may  be  supposed  that 
as  it  was  vntb  him,  so  it  generally  is.  Assuming  tben  tbe  water  of  the  surface  current  wbicb  runs  out  with  tbe 
ice  to  be  all  at  28°,  we  observe  that  it  is  not  unreasonable  to  suppose  tbat  the  water  of  tbe  under  current,  in- 
asmucb  as  it  comes  from  tbe  Soutb,  and  tberefore  from  warmer  latitudes,  is  probably  not  so  cold,  and  if  it  be 
not  so  cold,  its  temperature  before  it  comes  out  again  must  be  reduced  to  28°,  or  wbatever  be  tbe  average 
temperature  of  tbe  outer  but  surface  current. 

Moreover,  if  itbe  trueas  some  pbilosopbers  bave  suggested,'tbat  tbereis  in  tbe  deptbs  of  tbe  ocean  a  line 
£rom  the  equator  to  tbe  poles,  along  whicb  tbe  water  is  of  the  same  temperature  all  tbe  way,  then  tbe  question 
may  be  asked :  sbould  we  not  have  in  tbe  depths  of  tbe  ocean,  a  sort  of  isotbermal  floor,  as  it  were,  on  tbe 
upper  side  of  whicb  all  tbe  cbanges  of  temperature  are  due  to  agents  acting  from  above,  and  on  tbe  lower  side 
of  which  the  changes,  if  any,  are  due  to  agents  actingfrom  below  ? 

This  under  Polar  current  water  tben,  as  it  rises  to  tbe  top,  and  is  brougbt  to  tbe  surface  by  the  agitation 
of  the  sea  in  the  Arctic  regions,  gives  out  its  surplus  heat  and  warms  tbe  atmosphere  tbere  till  tbe  temperature 
of  tbis  warm  under  current  water  is  lowered  to  the  requisite  degree  for  going  out  on  tbe  surface.  Hence  the 
water-sky  of  those  regions. 

And  tbe  heat  tbat  it  loses  in  falling  from  its  normal  temperature,  be  tbat  wbat  it  may,  till  it  reaches  tbe 
temperature  of  28°,  is  so  mucb  caloric  set  free  in  tbe  Polar  regions  to  temper  the  air  and  mitigate  the  climate 
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there.     Now  is  not  this  one  of  those  modifications  of  climate,  which  may  be  fairly  traced  back  to  the  effect  of 
the  saltness  of  the  sea  in  giving  energy  to  its  circulation? 

Moreover,  if  there  be  a  deep  sea  in  the  Polar  basin  which  serves  as  a  receptacle  for  the  waters  brought 
into  it  by  this  under  current  which,  because  it  comes  from  towards  the  equatorial  regions,  comes  from  a  milder 
climate,  and  is,  therefore,  warmer,  we  can  easily  imagine  why  there  might  be  an  open  sea  in  the  Polar  regions ; 
— why  Lieut.  De  Haven  in  his  instructions  was  directed  to  look  for  it ;  and  why,  both  he,  and  Capt«  Penny  of 
one  of  the  English  searching  vessels,  found  it  there. 

Andin  accounting  for  this  Polynia,  we  see  that  itsexistence  is  notonly  consistent  with  the  hypothesis  with 
which  we  set  out  touching  a  perfect  system  of  oceanic  circulation,  but  that  it  may  be  ascribed,  in  a  great  degrec 
at  least,  if  not  whoUy,  to  the  efiect  produced  by  the  salts  of  the  sea  upon  the  mobility  and  circulation  of  its  waters. 

Here  then  is  an  office  which  the  sea  performs  in  the  economy  of  the  universe  by  \irtue  of  its  saltncss,  and 
which  it  could  not  perform  were  its  waters  altogether  fresh.  And  thus  philosophers  have  a  clue  placed  in  their 
hands  which  will  probably  guide  them  to  one  of  the  many  hidden  reasons  that  are  embraced  in  the  true  answer 
to  the  question,  "  why  is  the  sea  salt  ?" 

But  we  find  in  sea  water  other  matter  besides  common  salt.  Lime  is  dissolved  by  the  rains  and  the  rivers, 
and  emptied  in  vast  quantities  into  the  ocean.  Out  of  it,  coral  islands  and  coral  reefs  of  great  extent — marl  beds, 
shell  banks,  and  infusorial  deposits  of  large  dimensions,  have  been  constructed  by  the  inhabitants  of  the  deep. 

These  creatures  are  endowed  with  the  power  of  secreting,  apparently  for  their  own  purposes  only,  solid 
matter  which  the  waters  of  the  sea  hold  in  solution.  But  this  power  was  given  to  them  that  they  also  migbt 
fuIfiU  the  part  assigned  them  in  the  economy  of  the  universe.  For  to  them,  probably,  has  been  allotted  the  im- 
portant  office  of  assisting  in  giving  circulation  to  the  ocean,  and  of  helping  to  regulate  the  climates  of ihe  earth. 

Thebetterto  comprehendhow  such  creaturesmay  influence  currents  and  climates,  letus  suppose  the  oceanto 
be  perfectly  at  rest ; — that  throughout,  it  is  in  a  state  of  complete  equilibrium ; — that,  with  the  exception  of  thosc 
tenants  of  the  deep  which  have  the  power  of  extracting  from  it  the  solid  matter  held  in  solution,  there  be  no  agent  in 
nature  capableof  distributing  that  equilibrium ; — and  thatall  these  fish,  &c.,  have  suspended  their  secretionsin 
oider  that  this  state  of  a  perfect  aqueous  equilibrium  and  repose  throughout  the  sea,  might  be  attained. 

In  this  state  of  things — the  waters  of  the  sea  being  in  perfect  equUibrium — ^a  single  moUusk  or  coraUine, 
we  wiU  suppose,  commences  his  secretions,  and  abstracts  from  the  sea  water,  solid  matter  for  his  sheU.  In 
that  act,  this  animal  has  destroyed  the  equUibrium  of  the  whole  ocean ;  for  the  specific  gravity  of  that  portion 
of  water  from  which  this  solid  matter  has  been  abstracted  is  altered.  Having  lost  a  portion  of  its  solid  con- 
tents,  it  has  become  specifically  lighter  than  it  was  before ;  it  must,  therefore,  give  place  to  the  pressure  which 
the  heavier  water  exerts  to  push  it  aside  and  occupy  its  place,  and  it  must  consequently  travel  about  and 
mingle  with  the  waters  of  the  other  parts  of  the  ocean  until  its  proportion  of  solid  matter  be  returned  to  it, 
and  until  it  attains  the  exact  degree  of  specific  gravity  due  sea  water  generally. 

How  much  solid  matter  does  the  whole  host  of  marine  plants  and  animals  abstract  from  sea  water  daUy  ? 
Is  it  a  thousand  pounds  or  a  thousand  millions  of  tons  ?     No  one  can  say.     But  whatever  be  its  weight,  it  is  so 
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much  of  the  power  of  gravity  applied  to  the  dynamical  forces  of  the  ocean.  And  this  power  is  derived  from  the 
salts  of  the  sea,  through  the  agency  of  sea  shells  and  other  marine  animals,  that  of  themselves  scarcely  possess 
the  power  of  locomotion.  Yet  they  have  power  to  put  the  whole  sea  in  motion,  from  the  equator  to  the  poles, 
from  the  surface  to  the  bottom. 

Those  powerful  and  strange  equatorial  currents  which  navigators  tell  us  they  encounter  in  the  Paciiic 
ocean — to  what  are  they  due  ?  Comingfrom  sources  unknown,they  are  lost  in  the  midst  of  the  ocean.  They 
appear  to  originate  in  the  open  sea,  and  in  the  open  sea  to  tcrminate.  How  fkt  may  they  be  due  to  the  de- 
rangement  of  equilibrium  arismg  from  the  change  of  specific  gravity  caused  by  the  secretions  of  the  myriads 
of  marine  animals  that  are  coiitinually  at  work  in  those  parts  of  the  ocean  ?  These  abstract  from  sea  water 
solid  matter  enough  to  build  continents  of. 

Thus  when  we  consider  the  salts  of  the  sea  in  onc  point  of  view,  we  see  the  winds  and  the  marine  animals 
operating  upon  the  waters,  and  in  certain  parts  of  the  ocean  deriving  from  the  solid  contents  of  the  same,  those 
very  principles  of  antagonistic  forces  which  hold  the  earth  in  its  orbit,  and  preserve  the  harmonies  of  the  universe< 

The  sea  breeze  and  the  sea  shell,  in  performing  their  appointed  offices,  act  in  such  a  way  as  to  give  rise 
to  a  reciprocating  motion  in  the  waters :  thus  they  impart  to  the  ocean  dynamical  forces  for  its  circulation. 

The  sea  breeze  plays  upon  the  surface :  it  converts  only  fresh  water  into  vapor,  and  leaves  the  solid  matter 
behind*  The  surface  water  thus  becomes  specifically  heavier,  and  sinks.  On  the  other  haiid,  the  little  marine 
architect  below,  as  he  works  upon  his  coral  edifice  at  the  bottom,  abstracts  from  the  water  there  a  portion  of 
its  solid  contents ;  it,  therefore,  becomes  specifically  lighter,  and  up  it  goes  ascending  to  the  top  with  increased 
velocity,  to  take  the  place  of  the  descending  column,  which  by  the  action  of  the  winds  has  been  sent  down 
loaded  with  fresh  food  and  materials  for  the  busy  little  mason  in  the  depths  below. 

Seeing  then  that  the  inhabitants  of  the  sea  with  their  powers  of  secretion  are  competent  to  exercise  at 
kast  some  degree  of  influence  in  disturbing  equilibrium — are  not  these  creatures  entitled  to  be  regarded  as 
agents  which  have  their  offices  to  perform  in  the  system  of  oceanic  circulation  ?  It  is  immaterial  ho w  great  or  how 
small  that  influence  may  be  supposed  to  be ;  for  be  it  great  or  smali,  we  may  rest  assured  it  is  not  a  chance 
influence,  but  it  is  an  influence  exercised — if  exercised  at  all — by  design,  and  according  to  the  command- 
ment  of  Him  whose  ^^  voice  the  wmds  and  the  sea  obey."      Thus  Grod  speaks  through  sea-shells  to  the  ocean. 

It  may  therefore  be  supposed  that  the  arrangements  in  the  economy  of  nature  are  such  as  to  require  that 
the  various  kinds  of  marine  animals,  whose  secretions  are  calculated  to  alter  the  specific  gravity  of  sea  water, 
to  destroy  its  equilibrium,  to  beget  currents  in  the  ocean,  and  to  control  its  circulation,  should  be  distributed 
accordiog  to  order. 

Upon  this  supposition — the  like  of  which  nature  warrantsthroughout  her  whole  doraain — we  may  conceive 
how  the  marine  animals  of  which  we  have  been  speaking,  assist  also  to  regulate  climates  and  to  adjustthe  tem- 
perature  of  certain  latitudes.  For  instance,  let  us  suppose  the  waters  in  a  certain  part  of  the  Torrid  Zone  to  be 
70^,  but  by  reason  of  the  fresh  water  which  has  been  taken  from  them  in  a  state  of  vapor,  and  consequently  by 
reasoQ  of  the  proportionate  increase  of  salts,  these  waters  are  heavier  than  waters  that  may  be  cooler  but  not 
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e  tendency  would  be  for  this  warm  but  salt  and  heavy  water  to  flow  off  as  an 
or  some  other  regions  of  lighter  water. 

eason  of  the  limited  conducting  powers  of  water  for  heat,  would  preserveits 
time,  and  for  great  distances — cooling,  of  course,  somewhat  by  the  way. 
freighted  with  heat  to  temper  some  hyperborean  region,  or  to  soften  some 
)w  that  such  is  among  the  efiects  of  marine  currents.  At  starting  it  migbt 
ed  with  solid  matter  that  though  its  temperature  were  70^,  yet  by  reason  of 
1  solution,  its  specific  gravity  might  have  been  greater  than  that  of  extra-trop- 

r  be  brought  into  contact,  by  the  way,  with  those  kinds  and  quantities  of  ma- 
solid  matter  enough  to  reduce  its  specific  gravity,  and  instead  of  leaving  it 
it  28°,  to  make  it  less  than  common  sea  water  at  40°  ;  consequently,  in  such 
1  it  comes  to  the  cold  latitudes,  would  be  brought  to  the  surface  through  the 
arious  other  tribes  that  dwell  far  down  in  the  depths  of  the  ocean.  Thas  we 
ugh  they  are  regarded  as  being  so  low  in  the  scale  of  creation,  may,  neverthe- 
ch  importance  in  the  terrestrial  economy,  for  we  perceive  that  they  are  capable 
of  the  ocean  those  benign  mantles  of  warmth  which  temper  the  winds  and 
ne  climates  of  the  earth. 

kical  instruments,  when  they  have  put  the  different  parts  of  their  machinery 
as  in  the  chronometer  for  instance,  that  it  is  subject  in  its  performance  to 
ions.  That  in  one  state  of  things,  there  is  expansion,  and  in  another  state 
and  wheels  with  an  increase  or  diminution  of  rate.  This  defect,  the  makers 
ith  a  beautiful  display  of  ingenuity,  they  have  attached  to  the  works  of  the 
as  had  the  effect  of  correcting  these  irregularities,  by  counteracting  the  ten- 
e  its  performance  with  the  changing  influences  of  temperature. 
compensation  ;  and  a  chronometer  that  is  well  regulated,  and  properly  com- 
rith  certainty,  and  preserve  its  rate  under  all  the  vicissitudes  of  heat  andcold 

'  the  ocean,  and  the  machinery  of  the  unlverse :  order  and  regularity  are 
nsations.  A  celestial  body  as  it  revolves  around  its  sun,  flies  off  under  the 
t  immediately  the  forces  of  compensation  begin  to  act :  the  planet  is  brought 
Id  in  the  orbit  for  which  its  mass,  its  motions  and  its  distahce  were  adjusted. 

he  shells  of  the  sea  in  the  machinery  of  the  ocean :  from  them  are  derived 
lost  perfect;  through  their  agency  the  undue  effects  of  heat  and  cold,  ofstorm 
rium  and  producing  thereby  currents  in  the  sea,  are  compensated,  regulated, 
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The  dews,  the  rains  and  the  rivers  are  continually  dissolving  certain  minerals  of  tbe  earth,  and  carrying 

theui  off  to  the  sea.     This  is  an  accumulating  process;  and  if  it  were  not  compensatedy  the  sea  would  iinally 

'become  as  the  Dead  Sea  is,  saturated  with  salt,  and  therefore  unsuitableforthehabitationofmany  fish  of  the  sea. 

The  sea  shells  and  marine  insects  afford  the  required  compensation.  As  the  salts  areemptied  into  thesea, 
these  creatures  secrete  them  again  and  pile  them  up  in  solid  masses,  to  serve  as  the  bases  of  islands  and  con- 
tioents,  to  be  in  the  process  of  ages  upheaved  into  dry  land,  and  then  again  dissolved  by  the  dews  and  rains  and 
washed  by  the  rivers  away  into  the  sea. 

Darwin,  many  years  ago,*  during  one  of  those  moments  of  inspiration  which  enabled  him  to  foreshadow 
the  steamboat  and  the  locomotive,  told  philosophers  whence  came  the  salts  of  the  sea. 

In  every  department  of  nature  there  is  to  be  found  this  self-adjusting  principle — this  beautiful  and  ex- 
quisite  system  ofxompensation  by  which  the  operations  of  the  grand  machinery  of  the  universe  are  maintained 
in  the  most  perfect  order. 

Thus  we  behold  sea  shells  and  animalcuIsB  in  a  new  light.  May  we  not  now  cease  to  regard  them  as 
beings  which  have  little  or  nothing  to  do  in  maintaining  the  harmonies  of  creation  ?  On  the  contrary,  do  we 
not  see  in  them,  the  principles  of  the  most  admitable  compensation  in  the  system  of  oceanic  circulation  .^  We 
may  even  regard  them  as  regulators,  to  some  extent,  of  climates  in  parts  of  the  earth  far  removed  from  their 
presence.  There  is  something  suggestive,  both  of  the  grand  and  beautiful,  in  the  idea  that  while  the  insects 
of  the  sea  are  building  up  their  coral  islands  in  the  perpetual  summer  of  the  trppics,  they  are  also  engaged  in 
dispensing  warmth  to  distant  parts  of  the  earth,  and  in  mitigating  the  severe  cold  of  the  Polar  winter. 


f  Gnomes!  You  then  taoght  transuding  dews  to  pass, 
Through  time/all'n  woods,  and  root-inwove  moraas 
Age  after  age ;  and  with  filtration  fine 
Dispart  from  earths  and  sulphurs  and  saline. 
Hence  with  difiuaive  salt  old  ocean  steepa 
Hia  emerald  shallows,  and  hia  sapphire  deeps. 
Oft  in  wide  lakea,  around  their  warmer  brim, 
In  hoUow  pyramids  the  crystals  swim  ; 
Or,  fused  by  earth-born  fires  in  cubic  blocka, 
Shoot  their  white  forms,  and  harden  into  rocks. 
Thu8  caverned  round  in  Cracow'8  mighty  mines, 
With  crystal  walls,  a  gorgeous  city  shines ; 
Scooped  in  the  briny  rock,  long  straits  extend 
Their  hoary  course,  and  gliUering  domes  aacend ; 
Down  the  bright  steeps,  emerging  into  day, 
Jmpetuous  fountaina  burst  their  headlong  way, 
0'er  milk-white  vales  in  ivory  channels  spread, 
And  wandering,  seek  their  subterraneous  bed, 
Formed  in  pellucid  salt  with  chiael  nice, 
The  pale  lamp  glimmering  through  the  sculptured  ice ; 
With  wide  reverted  eyes  fair  Lotta  stands, 
And  spreads  to  Heaven,  in  vain,  her  glaasy  handa ; 
Cold  dew8  condense  upon  her  pearly  breast, 
And  the  big  tear  rolls  lucid  down  her  vett. 
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J  ' 

1*  Surely  an  hypothesis  whiph,  being  followed  out,  suggests  so  much  design,  such  perfect  order  and  arrange- 

J  ment,  and  so  many  beauties  for  contemplation  and  admiration  as  does  this,  which  for  the  want  of  a  betier 

i  I  have  ventured  to  offer  with  regard  to  the  solid  matter  of  the  sea  water,  its  salls  and  its  shells,  surely  such  an 

i*  hypothesis,  though  it  be  not  based  entirely  on  the  results  of  actual  observation,  cannot  be  regarded  as  wholly 

vain,  or  as  altogether  profitless. 

i  •  


The  apen  Sea  in  the  Arctic  Ocean. 

As  a  supplement  to  tbis  chapter  I  may  be  excused  for  introducing  Lieut.  De  Haven's  Report  after  his 
return  from  the  Arctic  ocean  in  search  of  Sir  John  Franklin  and  his  companions.  The  instructions  under  which 
he  went,  and  the  source  whence  those  instructions  were  in  a  measure  drawn,  make  us  acquainted  witb  a  few 
facts  that  throw  some  liglit  upon  the  circulation  of  the  ocean,  so  far  as  the  salts  of  the  sea  are  concerned  in 
imparting  dynamical  forces  to  it 

His  instructions,  based  entirely  upon  theory  and  the  convictions  of  the  mind  in  the  correctness  of  its  rea- 
soning  and  powers  of  deduction,  pointed  him  to  an  open  sea,  in  the  midst  of  the  ice,  and  he  found  it  there. 

In  the  instructions  which  issued  from  the  Navy  Department  for  his  guidance  during  that  expedition,  stress 
.   was  laid  upon  an  open  sea  to  the  Northward  and  Westward  of  Wellington  channel. 

"There  are  other  facts,"  he  was  told  in  these  instructions,  **  elicited  by  Lieut.  Maury  in  the  course  of  his 
investigations  touching  the  winds  and  currents  of  the  ocean,  which  go  also  to  confirm  the  opinion  that 
beyond  the  icy-barrier  which  is  generally  met  in  the  Arctic  ocean,  there  is  a  polynia  or  sea  free  from  ice." 

Moreover,  Lieut.  De  Haven  was  reminded  in  these  instructions  that  it  was  needless  to  repeat  to  him  tbe 
reasons  for  asserting  so  confidently  the  existence  of  tliis  open  sea,  because,  said  his  instructions,  ^^  you  have 
assisted  m  those  investigations  at  the  National  Observatory,  and  are  doubdess  aware  of  the  circumstances  which 
\  authorize  this  conclusion." 

i  These  circumstances  are  detailed  in  the  foUowing  letter  which  was  then  on  the  files  of  the  Department, 

and  which  had  been  written  soon  after  the  American  whalers  had  been  first  in vited  to  seek  information  concerning 
the  missing  expedition. 

Lieutenant  Maury  to  Commodore  Warrington. 

National  Observatory, 

Washingtonj  July  16^A,  1849. 
"Sir:  I  havehad  under  consideration  the  subject  matter  of  Walter  R.  Jones'  letter  to  the  President  ofthe 
United  States,  and  in  compliance  wjth  your  request  beg  leave  to  state  in  reply  thereto  : — 

That  the  best  information  with  regard  to  Bhering's  straits,  and  the  sea  into  which  they  lead  is  to  be  found 
in  the  English  and  Russian  charts  of  the  Arctic  seas ;  though  Captain  Roys,  who,  in  the  whale-ship  "  Superior," 
cruised  there  in  the  summer  of  last  year,  reports  that  these  charts  contain  many  errors.     Captain  Roys  rould 
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not  determiDe  tbe  amount  of  these  errors,  he  merely  ascertained  tbat  tbere  ^ere  errors  in  the  best  and  latest 
Russian  cbarts. 

It  cannot  be  expected  tbat  vessels  like  Mr.  Jones',  wbose  more  immediate  object  is  the  pursuit  of  fish,  wiD, 
as  daring  and  adventurous  as  our  whalemen  are  known  to  be,  attempt  to  penetrate  into  the  firozen  ocean  far- 
ther  tban  the  open  sea  will  admit,  or  tbeir  game  may  entice  them. 

The  limits  of  the  region  of  packed  ice  are  variable.  In  1827,  the  soutbem  edge  of  the  packed  ice  was 
found  to  commence  about  latitude  70°  N.,  longitude  169*^  W.,  and  to  extend  thence  ina  N.  £.  by  E.  course 
at  least  as  fer  as  longitude  160°  W. 

Sii  John  Franklin  and  his  companions,  to  whom  Mr.  Jones  wishes  to  carry  relief,  are  in  the  unknown  parts 
of  the  sea,  and  tberefore,  the  information  to  be  furnished,  with  regard  to  a  well  conducted  search  for  him, 
must  consist  necessarily  and  chiefly  of  deductions  and  geneializations  derived  from  the  best  received  thecNries 
and  opinions  with  regard  to  the  climatology  of  tbose  regions. 

In  tbe  first  place,  it  seems  to  be  an  admitted  fact  that  there  is  a  current  setting  North  through  Bhering^s 
straitsinto  ihe  Frozen  Ocean.  Captain  Roysfound  it  setting  at  the  rate  of  from  70  to  100  miles  a  day.  This 
LS  probably  a  constant  current,  tbough  it  may  be  supposed  it  runs  fastest  in  summer :  the  water  which  it  bears 
along  is  of  course  supplied  from  the  China  seas;  coming  from  the  equatorial  regions  it  is  therefore  vrarmer 
water  than  that  of  the  Arctic  Ocean  into^wbich  it  flows. 

The  physical  forces  that  operate  upon  this  current  to  give  it  motion,  require  that  it  should  pursue,  afler 
entering  tbe  straits,  a  nortbeasterly  course ;  so  Capt.  Roys  found  it.  Tbe  edge  of  the  packed  ice  there  (already 
alluded  to)  seems  also  to  confirm  tbe  opinion,  that  such  is  tbe  course  of  tbis  current  If  so,  the  water  ther* 
mometer  will  tell,  and  Mr.  Jones'  ships  will  be  assured  of  tbe  fact  by  the  existence  of  a  Polynia  stretching  up 
in  that  direction. 

How  far  such  an  iceless  sea  will  be  found  to  extend  to  the  eastward,  should  its  existence  be  established, 
observations  can  alone  determine.  But  as  a  guide  I  beg  to  send  tbe  accompanying  chart,  on  which  Passed 
Midshipman  Gibbon  bas  at  my  request  projected  the  isothermal  curves  of  5°  and  10°,  from  Johnson's  Pbysical 
AUas. 

Tbese  curves  are,  according  to  Sir  David  Brewster,  probably  lemniscates ;  and  as  it  is  conjectured 
that  there  are  two  poles  of  maximum  cold,  viz  :  one  in  latitude  80°  N.  and  longitude  100°  W.,  and  the  other  in  lat- 
ilude  80°  N.  and  longitude  95°E.  the  mean  temperature  of  the  former  whicb  is  the  American  pole,  is,  according  to 
Sir  David  Brewster  3^  degrees  below  zeroof  Fahrenheit,  while  that  of  the  otber  or  Siberian  pole,  is  l°above  zero  of 
the  same  scale. 

The  line  of  packed  ice  is  probably  a  curve,  depending  for  its  form  partly  upon  isothermal  lines,  and  partly 
upon  the  eddies  caused  by  the  meeting  of  the  various  currents  in  the  Arctic  ocean. 

•Sapposing  two  such  poles  to  exist  in  nature,  the  isothermal  lines  about  them  wonld  be  re-entering  curves, 
the  exact  form  of  wbich  bowever  cannot  be  determined  without  the  aid  of  further  observations. 

But  according  to  this  tbeory,  the  mean  temperature  of  the  Nortb  pole  itself  will  differ  not  much  from  the 
mean  temperature  of  Lat.  70°  N. 
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In  entering  into  Bhering^s  btraits  and  following  up  the  coast  of  West  Georgia,  the  whalers  may  raake 
icy  barrier  perhaps  about  160°  W.  between  Lat.  70°  and  72°  N.  In  this  position  they  will  find  therasel 
10  a  straight  line,  not  more  than  a  thousand  miles  from  Wellington  Straits  on  the  Atlantic  shores  of  Araer 
and  not  much  more  than  half  that  distance  from  6ank's  Land.  To  the  N.  E.  of  this  land  are  the  Parry  Islan 
to  the  North  of  those  the  sea  b  by  some  thought  to  be  again  polynial  or  free  from  ice. 

In  the  Arctic  ocean  the  prevailing  winds  are  from  the  westward ;  so  that  a  vessel  under  canvass  enterir 
through  Bhering's  straits,  would  have  probably  a  better  chance  of  making  her  way  through,  than  one  w 
enters  on  this  side  and  to  leeward,  and  which  therefore  would  have  occasionally  to  turn  towindward, 
for  much  of  her  time,  to  contend  against  adverse  currents. 

To  a  vessel  entering  Bhering's  straits,  the  current  would  also  be  favorable,  for  there  must  be  curren 
that  scato  supply  those  which  come  down  from  Baffin's  Bay,  into  the  Atlantic. 

These  currents  would  materially  assist  the  navigator  in  his  progress  Eastward  through  the  Arctic  seas 
they  would  retard  him  to  the  same  extent  in  his  progress  West  through  the  same  seas. 

You  aie  aware  that  there  is  a  current  froni  Baffin's  Bay,  through  Davis'  Straits ;  this  is  a  powerful  cu 
and  it  moves  an  immense  volume  of  water.  A  current  as  powerful  must  run  into  that  bay  from  some  < 
quarter. 

Laden  with  icebergs,  this  Baffin's  Bay  current  meets  the  Gulf  Stream  near  the  Grand  Banks  where 
bifurcated ;  one  fork  continues  as  an  under  current  towards  the  Caribbean  Sea,  and  the  other,  pursuing  its  c< 
to  the  South,  is  felt  as  an  inshore  current  along  the  coast  of  the  United  States  as  far  down  as  Florida.  There 
counter  current  to  this,*  running  back  from  the  Atlantic  through  Davis'  Straits. 

Wrangle'8  Polynia,  to  the  North  of  Siberia,  if  it  exist,  probably  owes  its  freedom  from  ice  to  the  ' 
waters  of  the  Gulf  Stream,  which  run  between  Spitzbergen  and  the  North  Cape  into  the  Arctic  ocean. 
such  is  the  course  of  the  Gulf  Stream  is  clearly  indicated  by  a  thermal  chart  which  is  now  in  process  of 
struction  at  this  office,  by  Lieut.  Guantt.     This  chart  shows  that  the  waters  of  the  Atlantic  in  Lat.  68 
above  Ireland,  are  some  degrees  warmer  than  they  are  near  the  shore  off  Cape  Hatteras  in  Lat.  36°  N. 
difference  in  temperature  for  the  spring  is  8°  or  10°  of  Fahrenheit. 

Seeing  therefore  that  the  waters  from  the  Gulf  of  Mexico  run  into  the  Arctic  Ocean  to  the  North  o 
rope ; — ^that  the  waters  of  the  larger  rivers  both  of  Europe,  Asia  and  America,  such  as  the  Dwina,  the  Pet< 
the  Obi,  the  Yenesei  and  Lena,  the  Mackensie's  river,  the  rivers  of  Back,  the  Copper  Mine  and  others, 
into  the  same  ocean ; — that  waters  from  the  Pacific  flow  into  it  through  Behring's  Straits ; — ^that  there  i»  no 
from  it  through  any  of^these  channels,  but  that  there  is  a  powerful  ice-bearing  current  running  from  it  tli 
Davis'  Straits ;— seeing  all  this,  we  are  led  reasonably  to  infer  not  only  that  there  is  a  sea  not  frozen  some 
between  Behring's  Straits  and  Baffin's  Bay,  butthat  the  course  of  thecurrent  in  thatsea  issuch  as  has  a 
been  indicated,  viz:  from  West  to  East. 

The  fact  that  these  currents  which  run  into  the  Arctic  ocean  and  out  of  Baffin's  Bay,  do  exist,  ar 
*NoTE.— Counter  current  io  ihif;  unleM  it  be  an  under  current  as  baa  tince  been  proved.— M. 
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they  are  perpetual,  leads  us  also  to  infer  that  a  portion  of  the  water  of  the  Arctic  ocean  is  always  in  motion —  ^  ili 

that  the  currents  within  that  sea  are  as  constant  as  those  which  run  into  it  and  out  again  from  it ;  and  that  there-  *  Lj 

fore  a  portion  of  that  sea  is  always  in  a  fluid  state.  ^fi 

Without  meaning  Jiowever  to  commit  myself  as  to  the  perpetual  existence  of  Wrangle's  open  sea,  I  think  ^  P| 

there  is  reasonable  ground  for  supposing  that  after  entering  Behring's  Straits  and  passing  the  first  icy  barrier,  »'  Jj 

an  open  sea  may  still  be  found  to  the  North  of  that  barrier.  ^  \^ 

It  will  be  for  the  masters  of  whale  ships  themselves  to  judge  as  to  the  expediency  of  passing  ;his  barrier 
when  they  come  to  it,  provided  they  find  an  opening.  If  they  do  find  an  opening  and  venture  through  it, 
they  will  probably  be  rewarded  for  their  intrepidity  by  the  discovery  of  whales  in  great  numbers. 

The  kind  of  whales  (Right)  found  there  delight  in  cold  water.  Their  hahitat  isneverin  warm.  The  dis- 
covery  has  been  made  here  by  the  investigations  which  Lieut.  Herndon  is  conducting  with  regard  to  the  habits 
of  the  Right  whale,  that  this  fish  never  crosses  the  equator ; — that  the  Right  whale  of  the  Southem  Hemis- 
phere  is  quite  a  different  animal  from  the  Right  whale  of  the  Northern  Hemisphere. 

The  latter  is  of  a  darker  complexion  and  much  larger.  Now  if  the  species  of  whales  that  are  found  in 
Behring^s  Straits  be  found  also  off  the  shores  of  Greenland — and  the  whalemen  will  probably  be  able  to  say, 
(and  tbey  have  since  informed  me  that  they  are  identical,  Jan.,  1850  ;)  we  shall  have  another  link  in  thechain  Ij 

of  circumstantial  evidence  goingto  prove  that  there  is,  at  times,  at  least,  an  open  water  communication  between  j| 

the  Straits  of  Behring  and  Davis. 

But  if  Mr.  Jones  and  his  associates  mean  to  be  in  good  earnestin  their  humane  efforts,  and  were  to  send 
their  ships  into  Behrmg's  Straits  for  the  sole  object  of  finding  Sir  John  Franklin  or  a  passage  through  into 
the  Atlantic,  they  will  probably  aecomplish  one  or  both. 

I  have  great  faith  in  American  enterprise  and  energy;  with  proper  means  that  sea  may  be  traversed,  and 
the  fate  of  that  expedition  may  be  determined ;  at  least  there  is  reasonable  grounds  for  the  opinion  that  an  ex- 
pedition  properly  fitted  and  skillfully  conducted  would  be  crowned  with  success,  and  would  cover  itself  and 
its  projectors  with  much  honor. 

Such  anexpedition  should  consistof  at  least  three  vessels — ^viz.,  one  sailer  and  two  steamers,  all  prepared 
especially  for  that  service. 

The  sail  ship  should  be  large  enough  to  hold  the  provisions  for  the  expedition  for  two  or  three  years,  and 
coals  also  for  the  steamers  during  their  few  weeks  of  active  work  in  the  summer.  A  store  ship  should  accom- 
pany  tbem,  to  Bhering's  straits,  and  there  filling  them  up,  leave  them  for  the  season  and  return. 

Their  course  would  then  be  to  preceed  on  until  their  progress  should  be  interrupted  by  ihe  ice.  Here 
they  would  select  some  safe  place  of  anchorage  or  rendezvous  for  the  ship ;  thus  moored  she  would  serve  as  a 
place  of  refuge  and  at  the  same  time  as  a  provision  waggon.  From  her,  the  steamers  would  fit  out  an  expe- 
dition  of  a  few  weeks  at  a  time,  and  until  they  should  succeed  in  finding  an  opening  through  it.  Should  they 
sacceed  in  fioding  such  an  0|>ening,  they  would  probably  have  a  clean  sea  thence  until  they  should  reach  the 
icy  barrier  on  this  side :  succes}  in  finding  a  channel  way  through  this  barrier  would  bring  them  out  into  the  V 

Atlantic  Ocean. 
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The  steamers  of  course  should  be  properly  constructed,  and  provided  with  ice  breakcrs  or  sawsby 
they  could  in  case  of  emergency  cut  their  way  out  through  the  ice  as  well  as  a  way  for  their  provision  sh 

The  steamers  for  such  service  need  not  be  large.  Mr.  Jones  does  not  propose  sending  an  expedition  < 
sively  in  search  of  Sir  John  Franklin,  therefore  those  remarks  do  not  apply  to  his  case.  But  Mr  Jone: 
his  associates,  are  evidently  gentlemen  of  humane  disposition  and  noble  impulses,  therefore  I  bave  vei 
to  make  these  suggestions,  feeling  assured  that  they  would  bc  received  as  they  are  meant  and  only  foi 
they  are  worth. 

The  "  Huntsville  "  and  the  "  Alice  "•  of  course  will  not  fail  to  be  provided  with  faithful  interpreter 
through  them  they  will  be  sure  to  make  diligent  enquiries  among  the  natives  for  intelligence  of  Sir  John,  a 
expedition.  The  Indians  should  be  induced  by  presents  or  the  promise  of  rewards  to  examine  the  coas 
and  to  enquire  from  tribe  to  tribe  as  to  when  and  where  he  was  la^,  if  ever  seen. 

Doubtless  these  two  private  ships  and  their  crews,  will  in  the  proposed  voyage  render  a  gratifyir 
acceptable  service  to  the  people  of  christendom. 

Should  it  be  desired,  another  chart,  the  duplicate  of  the  one  herewith  sent,  can  be  prepared  at  this 
so  that  each  vessel  may  have  one  of  the  same  kind.  There  are  also  other  charts  here,  relating  to  Bh< 
straits  and  Arctic  America,  which  if  so  authorised,  I  shall  be  glad  to  put  at  the  disposal  of  the  masters 
"Huntsville"  and  "Alice." 

P.  S. — In  the  haste  in  which  this  letter  has  been  necessarily  prepared  in  consequence  of  being  al 
leave  the  city  on  a  tour  of  duty,  many  points  have  been  either  wholly  omitted  or  but  slightly  attend 
among  the  most  important  of  the.se  is  a  suggestion  conceming  a  depot  of  coals  and  provisions  near  Well 
Straits  or  some  other  suitable  place  this  side,  to  which  the  steamers  might  look  for  supplies,  in  the  e 
passing  the  icy  barrier  after  entering  Bhering^s  straits  ;  and  the  other  is  conceming  those  causes  which  ( 
to  form  an  icy  barrier  around  the  polynia. 

The  line  of  ice  is  probably  placed  near  the  meeting  ofthe  various  curreuts  within  the  Arclic 
Whenever  two  currents  meet  in  the  ocean,  there  is  a  belt  of  still,  or  of  comparatively  still  water,  within 
belts  are  deposited  the  fljating  bodies  and  silt  that  are  borne  by  the  currents.  Hence  we  find  ban 
mouth  of  all  our  rivers  which  empty  directly  into  the  sea.  The  Banks  of  Newfoundland  owe  their  ex 
to  this  cause.  The  floating  matter  that  is  borne  along  by  the  Gulf  stream  and  which  is  prevented  from  i 
at  the  bottom  by  the  rapidity  of  the  current,  is  met  near  these  banks  by  the  cold  current  from  Davis'  strai 
the  still  water,  near  the  lirie  of  junction  between  those  two  currents,  this  drift  matter  has  time  to  sett 
consequently  there  is  a  deposite  there  of  sediment — in  like  manner,  the  icebergs  which  bring  down  rock 
vel  and  sands,  begin  here  to  melt  and  to  make  deposites  also. 

And  where  there  is  on  the  sea,  drift,  or  floating  matter,  such  as  sea  weed,  &c.,  we  can  see  the  line  « 
by  the  manner  in  which  that  matter  is  arranged. 

Taking  the  case  of  the  line  of  packed  ice  in  the  Arctic  ocean,  and  refering  to  the  chart,  it  will  be  pe 


•Two  Whaling  vessela  belonglng  to  him.— M. 
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that  this  line,  from  the  neighborhood  of  Bhering's  straits  runs  up  in  a  northwesterly  direction,  and  that  it 
probably  lies  along  the  line  in  which  the  currents  from  the  rivers  of  Europe  and  Asia,  probably  many  times 
the  volume  of  the  Mississippi)  meet  the  current  around  the  North  cape  from  the  Gulf  of  Mexico. 

Again,  ailei  passing  Bhering's  straits  and  feeling  the  effect  of  that  powerful  current,  this  line  bends  up  in 
a  northeasterly  direction. 

The  process  may  be  supposed  to  be  this — ^the  ice  which  is  forced  in  the  current  through  Bhering's  straits, 
and  in  the  general  current  farther  north  towards  Baffin's  Bay,  is  broken  to  pieces  by  the  agitation  of  the  sea. 
These  pieces  are  gradually  sloughed  off  from  either  current  and  arranged  in  the  eddy  between  the  two  currents, 
as  we  see  drift-wood,  &c. ,  arranged  by  the  side  of  counter  currents  in  rivers  and  other  sheets  of  water.  The 
spray  now  dashes  upon  these  blocks  of  ice,  they  become  frozen  and  cemented  together,  until  by  gradual  ac- 
c^ion  they  form  a  compact  and  immense  mass  of  packed  ice,  for  that  is  the  term  applied  by  seamen.  This  mass 
therefore  is  probably  not  very  broad.  It  may,  after  attaining  a  certain  height,  be  broken  through  either  by  the 
pressure  of  the  current  whose  course  it  has  arrested,  or  by  the  violence  of  the  winds,  or  the  waves,  or  by  ali 
these  forces  acting  together ;  so  it  is  very  probable  that  the  sea  within  this  barrier  will  bc  found  free  or  nearly 
free  from  floe  ice — and  comparatively  smooth,  for  the  barrier  of  ice  will  serve  for  a  breakwater,  or  like  a 
coral  reef,  will  shelter  it  from  the  winds  and  protect  it  from  the  forces  of  the  swell  on  the  outside. 

Should  a  steamer,  therefore,  by  Bhering's  straits,  succeed  in  passing  through  the  first  barrier  of  ice,  she 
would  probably  have  the  water  so  smootb  that  after  a  few  days  steaming,  she  would  find  herself  up  with  the 
icy  barrier  that  would  block  her  way  into  WeIIington's  or  some  other  of  the  straits  that  lead  out  into  Baffin's  Bay." 


Extracts/rom  the  Instructiom  issued  hy  the  Hon.  Wm.  A.  Graham^  Secretary  qf  the  JVovy,  to  Lieut.  De  Haoen^ 
commanding  the  Grinnel  expedition  in  search  of  Sir  John  Franklin. 

"  You  will,  therefore,  use  all  diligence  and  make  every  exertion  to  this  end ;  paying  attention  as  you  go  to 
the  subjects  of  scientific  inquiry  only  so  far  as  the  same  may  not  interfere  with  the  main  object  of  the  expedition. 

Having  passed  Barrow's  straits,  you  will  turn  your  attention  northward  to  Wellington  Channel,  and  west- 
ward  to  Cape  Walker,  aud  be  governed  by  circumstances  as  to  the  course  you  will  take.  Accordingly,  you 
will  exercise  your  own  discretion,  afler  seeing  the  condition  of  the  ice,  sea,  and  weather,  whether  the  two  ves- 
sels  shall  here  separate,  one  for  Cape  Walker  and  the  other  for  Wellington  Strait ;  or,  whether  they  shall  both 
proceed  together  for  one  place  or  the  other. 

Should  you  find  it  impossible,  on  account  of  the  ice,  to  get  though  Barrow's  strait,  you  will  then  turn  your 
attention  to  Jones'  Sound  and  Smith's  Sound.  Finding  these  closed  or  impracticable,  and  faiiing  of  all  traces 
of  the  missing  Expedition,  the  sea§on  will  be  too  far  advanced  for  any  other  attempts,  and  you  will  return  to 
New  York. 

Acquaint,  before  sailing,  and  from  time  to  time  during  the  cruize,  Passed  Midshipman  Griffin,  fully  with 
allyoar  plans  and  intentions,  and  beforeyou  sail  from  New  York  appoint  a  place  of  rendezvous ;— change  it  as 
often  as  circumstances  may  render  a  change  desirable ;  but  always  have  a  place  of  rendezvous  fixed  upon — so 
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that  in  case  the  two  vessels  of  the  Expedition  may  at  any  time  become  separated,  each  raay  know  whe 
look  for  the  other. 

Nearly  the  entire  Arctic  front  of  the  continent  has  been  scoured  without  finding  any  traces  of  the  mi: 
ships.  It  is  uselessfor  you  to  go  there,  or  to  re-examine  any  other  place  where  search  has  already  been  n 
You  will,  therefore,  confine  your  attention  to  the  routes  already  indicated. 

The  point  of  maximum  cold  is  said  to  be  in  the  vicinity  of  the  Parry  Islands.  To  the  north  and  w( 
these,  there  is  probably  a  coraparatively  open  sea  in  summer,  and  therefore  a  milder  climate. 

This  opinion  seems  to  be  sustained  by  the  fact  that  beasts  and  fowls  are  seen  migrating  over  the  ice 
the  mouth  of  Mackenzie  River  and  its  neighboring  shores  to  the  North.  These  dumb  creatures  are  pro 
led  by  their  wise  instincts  to  seek  a  more  genial  climate  upbn  the  borders  of  the  supposed  more  open  sea, 

There  are  other  faots  elicited  by  Lieut.  Maury,  in  the  course  of  his  investigations  touching  the  wind 
currents  of  the  ocean,  which  go  also  to  confirm  the  opinion  that  beyond  the  icy  barrier  which  is  generall 
within  the  Arctic  ocean,  there  is  a  Polinia,  or  sea  free  from  ice.  You  have  assisted  in  these  investigati( 
the  National  Observatory,  and  are  doubtless  aware  of  the  circumstances  which  authorize  this  conclusioi 
is  therefore  needless  to  repeat  them. 

This  supposed  open  sea  and  warmer  region  to  the  North  and  West  of  the  Parry  Islands,  are  unexp 
Should  you  succeed  in  finding  an  opening  there,  either  after  having  cleared  Wellington  Strait  or  after  1: 
cleared  the  Parry  Islands  by  a  northwesterly  course  from  Cape  Walker,  enter  as  far  as  it  in  your  jud; 
may  be  prudent  to  enter,  and  search  every  headland,  promontory  and  conspicuous  point,  for  signs  and  r 
of  the  missing  party,  taking  paiticular  care  yourself  to  avail  yourself  of  every  opportunity  for  leaving  as  y 
records  and  signs  to  tell  of  your  welfare,  progress  and  intentions.  For  this  purpose  you  will  erect  flag- 
make  piles  of  stones  or  other  marks  in  conspicuous  places,  with  a  bottle  or  barreca  at  the  base  containin 
letters. 

Should  the  two  vessels  be  separated  you  will  direct  Passed  Midshipman  GriflSn  to  do  likewise. 
youiself  of  every  opportunity,  either  by  thc  Esquimaux  or  otherwise,  to  let  the  Department  hear  from  yo 
in  every  communication  be  particular  as  to  your  future  plans  and  intended  route. 

If  by  any  chance  you  should  penetrate  so  far  beyond  the  icy  barrier  as  to  make  it  in  your  judgmen 
prudent  to  push  on  than  to  put  back,  you  will  do  so,  and  put  yourself  in  comraunication  with  any  of  the 
naval  forces  or  officers  of  the  Government,  serving,  in  the  waters  of  the  Pacific,  according  to  your  nec< 
and  opportunities.  These  officers  will  be  instructed  to  affi^rd  you  every  facility  possible  to  enable  you  t( 
the  western  coast  of  the  U.  S.  in  September. 

In  the  event  of  your  falling  in  with  any  of  the  British  searching  parties,  you  will  ofTer  them  any  ass 
of  which  they  may  stand  in  need,  and  which  it  may  be  in  your  power  to  give.  OfTer  also  to  niak< 
acquainted  with  your  intended  route  and  plans,  and  be  ready  to  afFord  them  every  inforraation  of  whi 
may  have  become  possessed  with  regard  to  the  object  of  your  search. 

In  case  your  country  should  be  involved  in  war  during  your  absence  on  this  service,  you  will  on 
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count  commit,  or  sufTer  any  one  on  the  expedition  to  commit  any,  the  least,  act  of  hostility  against 
of  whatever  nation  he  may  be. 

Notwithstanding  the  direction  towards  which  you  have  been  recommcnded  to  carry  yoiir  exami 
may,  on  arriving  out  upon  the  field  of  operation,  find  that  by  departing  from  them  your  search  woi 
efiectual.  The  Department  has  every  confidence  in  your  judgment  and  relies  impHcitly  upon  your 
and  should  it  appear  during  the  voyage,  that  by  directing  your  attention  to  the  points  not  mentio 
letter,  traces  of  the  absent  explorers  would  probably  be  found,  you  will  not  fail  to  examine  such  pc 

But  you  will  on  no  account  uselessly  hazard  the  saftty  of  the  vessels  under  your  command,  or 
rily  expose  to  danger  the  ofKcers  and  men  committed  to  your  charge. 

Unless  circumstances  shoukl  favor  you  by  enabling  you  to  penetrate,  before  the  ice  begins  tc 
into  the  unexplored  regions,  or  to  discover  recent  traces  of  the  missing  ships  and  their  gallant  crew 
you  should  gain  a  position  f^om  which  you  could  commence  operations  in  the  season  of  185 
cided  advantage,  you  will  endeavor  not  to  be  caught  in  the  ice  during  the  coming  winter ;  but  ai 
completed  your  examinations,  make  your  escape  and  return  to  New  York  in  the  fall. 

You  are  especially  enjoined  not  tospend,  if  it  can  be  avoided,  more  thanone  winter  in  theArc 

Wishing  you  and  your  gallant  corapanions  all  suocess  in  your  noble  enterprise,  and  with  the  ti 

that  he  will  take  you  and  them  in  his  Holy  keeping." 

I  am,  &c. 


LieuL  DeHaven^s  Bepofi. 

U.  S.  Brig  Adyance, 

JYew  Yorkj  Octoher  4, 

Sir:  I  have  thc  honor  to  submit  the  following  as  the  proceedings  of  the  squadron  under  my 
subsequent  to  the  22d  of  Angust,  1850,  up  to  which  time  the  department  is  already  advised  of  its  n 

On  the  23d  of  August  we  approached  "  Port  Leopold,"  but  the  necessity  of  a  detention  hen 
for  information  was  precluded  by  our  falling  in  with  the  English  yacht  "  Prince  Albert,"  Comma 
syth,  R.  N.  He  informed  us  that  the  harbor  was  still  filled  with  ice,  so  as  to  render  it  inaccessible 
A  boat,  however,  had  been  sent  in,  but  no  traces  of  the  missing  expedition  were  found. 

We  now  stood  over  for  the  north  shore,  passing  to  the  eastward  of  Leopold  island,  threadinj 
through  much  heavy  stream  ice.  Barrow's  straits,  to  the  westward,  presented  one  mass  of  heavy  \ 
packed  ice,  extending  close  into  the  coast  of  North  Somcrset.  On  the  north  shore  we  fonnd  o 
reaching  to  the  westward  as  far  as  Beechy  island. 

At  noon  on  the  25th  we  were  off  Cape  Riley,   where  the  vessel  was  hove  to,  and  a  boat  sent 

examine  a  caim  erected  in  a  conspicuous  position.     It  was  found  to  contain  a  record  of  H.  B.  M.' 

sistance,  deposited  the  day  before.     Another  record  informed  us  that  our  consort  had  visited  tl 

the  same  time  with  the  Assistance. 

Fragments  of  painted  wood  and  preserved  meat-tins  were  picked  up  on  the  low  point  of  the  c 
19 
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were  also  other  indications  that  it  had  been  the  camping  ground  of  some  civilized  traveling  or  hunting  party; 

our  speculations  at  once  connected  them  with  the  object  of  ouV  search. 

;  While  making  our  researches  on  shore,  the  vessel  was  set  by  a  strong  current  near  the  point,  where.  be- 

J       '  coming  hampered  by  some  masses  of  ice,  she  took  the  ground.     Every  effort  was  made  to  get  her  off,  but  the 

J  falling  tide  soon  left  her  "  hard  and  fast."     We  now  lightened  her  of  all  weighty  articles  about  deck,  andpre- 

^   ]  pared  to  renew  our  efforts  when  the  tide  should  rise.     This  took  place  about  midnight,  when  she  was  hauled 

1  off  without  apparent  injury.  * 

j  The  Prince  Albert  approached  tfs  while  aground,  and  Coramander  Forsyth  tendered  his  assistance;  it 

was  not,  however,  required.     Soon  after,  the  Rescue  came  in  sight  from  around  Beechy  island,  and  making 

us    out  in  our  predicament,  hove  to  in  the  offing  and  sent  a  boat  in.     She  had  been  up  Wellington  Channelas 
;  far  as  Point  Innes.     The  condition  of  the  ice  prevented  her  from  reaching  Cape  Hotham,  (ihe  appointed  place 

^  of  rendezvous)  so  she  had  returned  in  search  of  us. 

•i  On  the  26 th,  with  a  light  breeze,  we  passed  Beechy  island,  and  ran  through  a  narrow  lead  to  the  north. 

t  Immediately  above  Point  Innes,  the  ice  of  Wellington  Channel  was  fixed  and  unbroken  from  shore  to  shore 

.  i  and  had  every  indication  of  having  so  remained  for  at  least  two  or  three  years.     It  was  generally  about  eight 

*1  feet  thick,  and  the  sharp  angular  hummocks — peculiar  to  recently  formed  ice — had  been  rounded  down  togen- 

4 

*  tle  hillocks,  by  the  action  of  the  weather  for  several  seasons.  Farther  progress  to  the  north  was  out  of  the 
j  question.  To  the  west,  however,  along  the  edge  of  the  fixed  ice,  a  lead  presented  itself,  with  a  freshening 
j  wind  from  the  southeast.  We  ran  into  it ;  but  at  half  way  across  the  channel,  our  headway  was  arrested  by 
:  the  closing  ice.  A  few  milesbeyond  this,  two  of  the  English  vessels  (one  a  steamer)  were  dangerously  be- 
j  set.  I  deem^d  it  prudent  to  return  to  Point  Innes,  under  the  lee  of  which,  the  vessels  might  hold  to  in  se- 
I  curity  until  a  favorable  change  should  take  place. 

J  On  Point  Innes,  distinct  traces  of  an  encampment  were  found,  together  with  many  relics  similar  to  those 

*  found  at  Cape  Riley.  Captain  Penny  (whose  squadrcn  we  met  here)  picked  up  a  piece  of  paper  containing 
the  name  of  one  of  the  officers  of  Franklin's  expedition,  written  in  pencil ;  thus  proving  beyond  a  doubtthat 
some  of  his  party  had  encamped  here ;  but  when  or  undcr  what  circurastances,  it  was  difficult  to  say.  The 
preserved  meat-cans,  moreover,  bore  the  name  of  the  person  who  had  supplied  his  ships  with  that  arlicle. 

On  Point  Innes  we  also  found  the  reraains  of  an  Esquimaux  hut,  but  it  had  evidently  been  abandoned 
for  many  years.  No  recent  traces  of  this  people  were  found  on  any  of  the  shores  of  Lancaster  sound,  that 
we  visited.  The  weather  becoming  more  favorable,  we  retraced  our  steps  as  far  as  Beechy  island,  in  order  to 
make  more  minute  investigations  in  that  quarter.  The  vessels  were  made  fast  to  the  land-ice  on  the  northwest 
side  of  the  island,  on  the  27th  of  August.  The  schooner  Felix,  Captain  Sir  John  Ross,  R.  N.,  and  the 
squadron  under  Captain  Penny,  joined  us  at  this  point.  Consulting  with  thcse  gentlemen,  a  joint  search  was 
instituted  along  the  adjacent  shore,  in  all  directions.  In  a  short  time  one  of  Captain  Penny^s  men  returned, 
and  reported  that  he  had  discovered  several  graves.  On  examination,  his  report  proved  to  be  correct.  Threc 
well  made  graves  were  found,  with  painted  head-boards  of  wood ;  the  inscriptions  on  which  were  as  follows  : 
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Ist — "  Sacred  to  the  memory  of  W.  Braine,  K.  M.,  H.  M.  S.  Erebus,  Died  April  3d,  1846,  aged  32  years- 

*  Choose  ye  this  day  whom  you  will  serve.' " 
2d. — "  Sacred  to  the  memory  of  John  Hartwell,  A.  B.,  H.  M.  S.  Erebus,  aged  23  years.     *Thus  saith  the 

Lord  of  Hosts :  consider  your  ways.'  " 
3d. — "  Sacred  to  the  memoryof  Jno.  Torrington,  who  departed  this  life,  January  1,  A.  D.,  1846,  on  board 

H.  M.  ship  Terror,  aged  20^^' 

Near  the  graves  were  also  other  unmistakable  evidences  of  the  missing  expedition  having  passed  its  first 
winter  here.  They  consisted  of  innumerable  scraps  of  old  rope  and  canvass  ;  the  block  on  which  stood  the 
armorer^s  anvilj  with  pnany  pieces  of  coal  and  iron  around  it :  the  outlines  of  several  tents,  or  houses,  sup- 
posed  to  have  been  the  sites  of  the  observatory,  and  erections  for  sheltering  thc  mechanics*  The  chips  and 
shavings  of  the  carpenter  still  rcmained. 

A  short  distance  from  this  was  found  a  large  number  of  preserved  meat-tins,  all  having  the  same  labels  as 
those  found  at  Point  Innes. 

Frpm  all  these  indications,  the  infeience  could  not  fail  to  be  arrived  at,  that  the  Erebus  and  Terror  had 
made  this  their^r^^  winter  quarters  after  leaving  England.  The  spot  was  admirably  chosen  for  the  security 
of  the  ships,  as  well  as  for  their  earty  escape  the  foHowing  season.  Everything,  too,  went  to  prove  that  up  to 
this  point  the  expedition  was  well  organized,  and  that  the  vessels  had  not  received  any  material  injuiy. 

Early  in  the  morning  of  the  28th  August,  H.  B.  M.  ship  Resolute,  Captain  Austin,  with  her  steam  ten- 
der,  arrived  from  the  eastward.  Renewed  efforts  were  made  by  all  parties  to  discover  some  written  no- 
tice,  which,  according  to  his  instructions,  Sir  John  Franklin  ought  to  have  deposited  at  this  place  in  some 
conspicuous  position.  A  cairn  of  stones  erected  on  the  highest  part  of  the  island  was  discovered.  A  most 
thorough  search  with  crows  and  picks  was  instituted  at  and  about  it,  in  the  presence  of  all  hands.  This  search 
was  continued  for  sevcral  days,  but  not  the  slightest  vestige  of  a  record  could  be  found.  The  graves  were 
not  opened  nor  disturbed. 

Capt.  Sir  John  Ross  had  towed  out  from  England  a  small  vessel  of  about  12  tons.  He  proposed  leaving 
her  at  thispoint,  to  fall  back  upon  in  case  of  disaster  to  any  of  the  searching  vessels.  Our  contribution  to 
supply  her  was  three  barrels  of  provisions. 

From  the  most  elevated  part  of  Beechy  island  (about  800  feet  high,)  an  extensive  view  was  had  both  to 
the  north  and  west.     No  open  water  could  be  seen  in  either  direction. 

On  the  29th  of  August  we  cast  off  from  Beechy  island  and  joined  our  consort  at  the  edge  of  the  fixed  I*" 

ice,  near  Point  Jones.  f 

Acting  Master  S.  P.  Griffin,  commander  of  the  Rescue,  had  just  returned  from  a  searching  excursion  |J 

along  shore,  on  which  he  had  been  despatched  48  hours  before.     Midshipman  Lovell  and  four  men  composed  ,  | 

his  party.     He  reporls,  that  pursuing  carefully  his  route  to  the  northward,  he  came  upon  a  partially  overtum-  I^ 

ed  caim  of  large  dimensions,  on  the  beach  a  few  miles  south  of  Cape  Bowden.     Upon  strict  examination  it  l,i 

appeared  to  have  been  erected  as  a  place  of  deposite  for  provisions.     No  clue  could   be  found  within  it  or  - 1 
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around,  as  to  the  persons  who  built  it ;  neither  could  its  age  be  arrived  at.  At  2  p.  m.  of  the  28th,  he  reach- 
cd  Cape  Bowden  witbout  further  discovery.  Erecting  a  cairn  containing  the  information  which  would  be 
useful  to  a  distressed  party,  he  commenced  his  journey  back. 

Until  the  3d  of  September  we  were  detained  at  this  point  by  the  closing  in  of  the  ice  from  tbe  southward, 
occasioned  by  strong  S.  E.  winds,  accompanied  with  thick  weather  and  snow.  On  this  day  the  packed  ice 
moved  off fiom  the  edge  of  the  fixed  ice,  leaving  a  practicable  lead  to  the  west,  into  which  we  at  once  stood.  At 
midnight,  when  about  two-thirds  of  the  way  across  the  channel,  the  closing  ice  arrested  our  progress.  We 
were  in  some  danger  from  heavy  masses  coming  against  us,  but  both  vessels  passed  the  night  uninjured.  In 
the  evening  of  tbe  4th  we  were  able  to  make  a  few  miles  more  westing,  and  the  following  day  we  reached 
Barlow's  inlet.  The  ice  being  impracticable  to  the  southward,  we  secured  the  vessels  at  its  entrance.  The 
Assistance,  and  her  steam  tender,  were  seen  off  Cape  Hotham,  behind  which  they  disappeared  in  the  course 
of  the  day. 

Barlow's  inlct  would  afibrd  a  good  shelter  for  vessels  in  case  of  necessity,  but  it  would  require  some  cut- 
mgto  get  in  or  out.     The  ice  of  last  winter  still  remained  in  it  unbroken. 

A  fresh  breeze  from  the  nortb  on  the  8th,  caused  ihc  ice  in  the  channel  to  set  to  the  southward.  It  still 
remained,  however,  closely  packed  on  Cape  Hotham.  On  the  9th,  in  the  morning,  the  wind  shifted  to  the 
westward ;  an  opening  appeared,  and  we  at  once  got  under  way. 

Passing  Cape  Hotham,  a  lead  was  seen  along  the  south  side  of  Cornwallis  island,  into  which,  with  a 
head  wind,  we  worked  slowly,  our  progress  being  much  impeded  by  bay  ice ;  indeed,  it  brought  us  to  a  dead 
statid  more  than  once.  The  following  day  we  reachcd  Griffith^s  island,  passing  the  soutbern  point  of  which, 
the  English  searching  vessels  were  descried  roade  fast  to  the  ice  at  a  few  miles  distance.  The  western  lead 
closing  at  this  point,  we  were  compelled  to  make  fast  also. 

The  ice  here  was  so  very  unfavorable  for  making  further  progress,  and  the  season  was  so  far  advanced, 
that  it  became  necessary  to  take  further  movements  into  serious  consideration.  A  consultation  was  held  with 
the  commander  of  the  Rescue,  and  after  reviewing  carefully  all  the  circumstances  attending  our  position,  it 
was  judged  that  we  had  not  gained  a  point  from  whrch  we  could  commence  operations  in  the  season  of  1851 
with  decided  advantages.  Therefore,  agreeably  to  my  instructions,  I  felt  it  an  imperative  duty  to  extricate 
the  vessels  frOm  theice  and  return  tu  the  United  States. 

The  state  of  the  weather  prevented  our  acting  immediately  upon  this  decision. 

September  llth,  wind  from  the  eastward,  with  fog  and  snow,  we  were  kept  stationary  ;  much  bay  ice 
forming ;  thermometer  26°.  Early  in  the  morning  of  the  12th  the  wind  changed  to  the  N .  W.  and  increased 
rapidly  to  a  heavy  gale,  which,  carrying  oflF  the  ice,  brought  with  it  clouds  of  drift  snow. 

The  Rescue  was  blown  from  her  ice  anchors,  and  went  adrift  so  suddenly  that  a  boat  and  two  of  her 
men  were  left  behind;  she  got  under  sail,  but  the  wind  was  too  strong  for  her  to  regain  the  ice.     The  driving 
snow  80on  hid  her  from  us.     The  Advance  came  near  Hieeting  the  same  fate  ;  the  edge  of  the  jBloe  kept  break- 
ing  away,  and  it  was  with  much  difficulty  that  other  ice  anchors  could  be  planted  further  in,  to  hold  on  by. 
The  thermometer  fell  to  8°  ;  mean  for  the  24  hours,  14P. 
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On  the  morningof  the  13th,  the  wind  having  moderated  sufficiently,  we  got  under  way,  and,  working 
our  way  through  some  streams  of  ice,  arrived  in  a  few  hours  at  Griffith^s  island,  under  the  lee  of  which  we  ,^4 

found  ourconsort  madefast  to  the  shore,  where  she  h^d  taken  shelter  in  the  gale,  her  crew  having  suffered  a 
good  deal  from  the  inclemency  of  the  weather.  In  bringing  to,  under  the  lee  of  the  island,  she  had  the  mis; 
fortune  to  spring  her  rudder,  so  that,  on  joining  us,  it  was  with  much  difficulty  she  could  steer.     To  insure  ^ 

her  safety  and  more  rapid  progress  she  was  taken  in  tow  by  the  Advance,  when  she  bore  up  with  a  fine  breeze 
from  the  westward.     Off  Cape  Martyr  we  left  the  English  squadron,  under  Capt.  Austin. 

About  ten  miles  furlherto  the  west,  the  two  vessels  under  Capt.  Penny,  and  that  under  Sir  John  Ross, 
were  seen  secured  near  the  land.  At  8  p.  m.  we  had  advanced  as  far  as  Cape  Hotham.  Thence,  as  far  as 
the  increasing  darkness  of  the  night  enabled  us  to  see,  there  was  nothing  to  obstruct  our  progress,  except  the 
bay  ice.  This  with  a  good  breeze  would  not  have  impeded  us  much  ;  but,  unfortunately,  the  wind,  when  it 
was  most  required,  failed  us.  'l'he  snow,  with  which  the  surface  of  the  water  was  covered,  rapidly  cemented 
and  formed  a  tenacious  crust,  through  which  it  was  impossible,  with  all  our  appliances,  to  force  the  vessels. 
At  8  p.  m.  they  came  to  a  dead  stand,  some  ten  miles  to  the  east  of  Barlow's  inlet. 

The  following  day  the  wind  hauled  to  the  southward,  from  which  quarter  it  lasted  till  the  I9th.  During 
this  period  the  young  ice  was  broken,  its  edges  squeezed  up  into  hummocks,  and  one  floe  overrun  by  another  C 

till  it  all  assumed  the  appearance  of  heavy  ice.  The  vessels  received  some  heavy  nips  from  it,  but  they  sustained 
them  without  injury.  Whenever  a  pool  of  water  made  its  appearance  every  effort  was  made  to  reacb  it,  in 
hopes  it  would  lead  us  into  Beechy  island,  or  some  other  place  where  the  vessels  might  be  placed  in  security 
for  the  winter. 

The  winter  set  in  unusuaUy  early,  and  the  severity  with  which  it  commenced  forbade  all  hope  of  our  being 
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able  to  retum  this  season,  and  1  now  became  anxious  to  attain  a  point  in  the  neighborhood  from  whence,  by  t* 

means  of  land  parties  in  the  spring,  a  goodly  extent  of  Wellington  Channel  might  be  examined.  i' 

Jn  the  mean  time,  under  the  influence  of  the  south  wind,  we  were  being  set  up  the  channel.     On  the  18th  ^^ 

we  were  above  Cape  Bowden,  the  most  northern  point  seen  on  this  shore  by  Parry.  The  land  on  both  shores 
was  seen  much  furtherj  and  tended  considerably  to  the  west  of  north.  To  account  for  this  drift,  the  fixed  ice  of 
WeUington  channel,  which  we  had  observed  in  passing  to  the  westward,  must  have  been  broken  up  and  driven 
to  tfae  southward  by  the  heavy  gale  of  the  12th. 

On  the  19th  the  wind  veered  to  the  north,  which  gave  us  a  southerly  set,  forcing  us  in  at  the  same  time 
with  the  westem  shore.     This  did  not  last  long,  for  the  next  day  the  wind  hauled  again  to  the  south  and  blew  r 

fresb,  bringing  the  ice  in  upon  us  with  much  pressure.     At  midnight  it  broke  up  all  around  us,  so  that  we  had  ;l 

work  to  maintain  the  Advance  in  a  safe  position  and  keep  her  froni  being  separated  from  her  consort,  which  T 

was  immovably  fixed  in  the  centre  of  a  large  floe.  i 

We  continued  to  drift  slowly  to  the  N.  N.  W.  until  the  22d,  when  our  progress  appeared  to  be  arrested  h 

by  a  small  low  island  which  was  discovered  in  that  direction,  about  seven  railes  distant.  A  channel  of  three 
or  foar  miles  in  width  separated  it  from  Cornwallis  island.     This  latter  island,  tending  N.  W.  from  our  position, 
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terminated  abruplly  in  an  elevated  cape,  to  which  I  have  given  the  name  of  "  Manning,"  after  a  warm  per- 
sonal  friend  and  aident  supporter  of  the  expedition.  Bctween  Cornwallis  island  and  some  distant  high  land 
vislhle  in  the  noith,  appeared  a  wide  channel  leading  to  the  westward.  A  dark  raisty-looking  cloud  which 
hung  over  it,  (technically  termed  ''  frost-smoke")  was  indicative  of  much  open  water  in  that  direction. 

This  w\ns  the  direction  to  which  my  instructions,  referring  to  the  investigations  at  the  National  Observa- 
tory,  concerning  the  winds  and  currents  of  the  ocean,  directed  rae  to  look  for  open  water. 

Nor  was  the  open  water  the  only  indication  that  presenled  itself  in  confirmation  of  this  theoretical  con- 
jecture  asio  a  railder  cliraate  in  that  direction.  As  we  entered  VVellington  channel,  the  signs  of  animal  life 
became  raore  abundant,  and  Captain  Penny,  coramander  of  one  of  the  English  expeditions,  who  afterwards 
penetrated  on  sledges  much  farther  towards  the  region  of  the  frost-smoke  than  it  was  possible  for  us  to  do  in 
our  vessels,  reported  that  he  actually  arrived  on  the  borders  of  this  open  sea. 

Thus  these  adrairably  drawn  instructions,  deriving  arguments  from  an  enlarged  and  comprehensive  sys- 
tem  of  physical  research,  not  only  pointed  with  emphasis  to  an  unknown  open  sea,  into  which  Franklin  had 
probably  found  his  way,  but  directed  me  to  search  for  traces  of  his  expedition  in  the  very  channel  at  the  en- 
trance  of  which  it  is  now  ascertained  he  had  passed  his  first  winter. 

The  direction  in  which  search,  with  most  chances  of  success,  is  now  to  be  made  for  the  missing  expedi- 
tion,  or  for  traces  of  it,  is  no  doubt  in  the  direction,  which  is  so  clearly  pointed  out  in  my  instructions. 

To  the  channel  which  appeared  to  lead  into  the  open  sea,  over  which  the  cloud  of  frost-smoke  hung  as 
a  sign,  I  have  given  the  name  of  Maury,  after  the  distinguished  gentlemen  at  the  head  of  our  National  Ob- 
servatory,  whose  theory  with  regard  to  an  open  sea  to  the  north  is  likely  to  be  realized  through  this  channel. 
To  the  large  raass  of  land  visible  between  N.  W.  to  N.  N.  E.  I  gave  the  name  of  Grinnell,  in  honor  of  the 
head  and  heart  of  the  man  in  whose  philanthropic  mind  originated  the  idea  of  this  expediticm,  and  to  whose 
munificence  il  owes  its  existence. 

To  a  remarkable  peak  bearing  N.  N.  E.  from  us  distant  about  forty  miles,  was  given  the  name  of  Mount 
Franklin.  An  inlet  or  harbor  immediately  to  the  north  of  Cape  Bowden  was  discovered  by  the  commander 
of  the  Rescue,  in  his  land  excursion  from  Point  Innes,  on  the  27th  of  August,  and  has  received  the  name  of 
Griffininlet.  The  small  island  raentioned  before  was  called  Murdaugh^s  island,  after  the  acting  master  of  the 
Advance. 

The  eastern  shore  of  Wellington  channel  appeared  to  run  nearly  parallel  with  the  western ;  but  itbecame 
quite  low,  and  being  covercd  with  snow,  could  not  be  distinguished  with  certainty,  so  that  its  continuity  with 
the  high  land  to  the  north  was  not  ascertained. 

Some  sraall  pools  of  open  water  appearing  near  us,  an  atterapt  was  made  to  get  the  vessels  into  them. 
The  Advance  was  moved  about  fifty  yards,  but  our  combined  efforts  were  of  no  avail  in  extricating  the  Rescue 
from  her  icy  cradle.  A  change  of  wind  not  only  closed  the  ice  up  again,  but  threatened  to  give  us  a  scvere 
nip.     Weunshipped  her  rudder  and  placed  it  out  of  harm's  way. 

September  23d  was  an  uncorafortable  day  ;  the  wind  was  from  the  N.  E.  witli  snow.     From  an  early  hour 
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in  the  morniDg  the  floes  began  to  be  pressed  together  with  so  much  force  that  their  edges  were  thrown  up  in  -'H 

immense  ridges  of  rugged  hummocks.     Tbe  Advancewas  heavily  nipped  between  two  floes,  and  the  ice  was  *^' 

piled  up  so  high  above  the  rail  on   the  starboard   side  as  to  threaten  to  come  on  board  and  sink  us  with  its  3 j 

weight.     All  hands  were  occupied  in  keeping  it  out.     The  pressure  and   commotion  did  not  cease  till  near  u  \ 

midnight,  when  we  were  very  glad  to  have  a  respite  from  our  labors  and  fears.     The  next  day  we  were  threat-  * 

ened  with  a  similar  scene,  but  it  fortunately  ceased  in  a  short  time.  4a 

For  the  remainder  of  September  and  until  the  4th  of  October,  the  vessels  drifted  but  little.  The  winds 
were  very  light ;  the  thermometer  fell  to  minus  12°  and  ice  formed  over  the  few  pools  in  sight,  sufBciently 
strong  to  travel  upon. 

We  were  now  strongly  impressed  with  the  belief  ihat  the  ice  had  become  fixed  for  the  winter,  and  that 
we  should  be  able  to  send  out  travelling  parties  from  this  advanced  position  for  the  examination  of  the  land 
to  the  northward.  Stimulated  by  this  fair  prospect,  another  attempt  was  made  to  reach  the  shore  in  order  to 
establish  a  depot  of  provisions  at,  ornear  Cape  Manning,  which  would  materially  facilitate  the  progress  of  our 
parties  in  the  spring,  but  the  ice  was  still  found  to  be  detached  from  the  shore,  and  a  narrow  lane  of  water  cut 
us  off  from  it. 

During  this  interval  of  comparative  quiet,  preliminary  measures  were  taken  for  heating  the  Advance,  and 
inrreasing  her  quarters  so  as  to  accommodate  the  oflicers  and  crews  of  both  vessels.  No  stoves  had  as  yet 
been  used  in  either  vessel ;  indeed  they  could  not  well  be  put  up  without  placing  a  large  quantity  of  stores 
and  fuel  upon  the  ice.  The  attempt  was  made  to  do  this,  but  a  sudden  crash  in  the  floe  where  it  appeared 
strongest,  causing  the  loss  of  several  tons  of  coal,  convinced  us  that  it  was  not  yet  safe  to  do  so.     It  was  not  R 

till  the  20lh  of  October  that  we  got  fires  below.     Ten  days  later  the  housing-cloth  was  put  over,  and  the  ofli- 
cers  and  crew  of  the  Rescue  ordered  on  board  the  Advance  for  the  winter.     Room  was  found  on  the  deck  of  J» 

the  Rescue  for  many  of  the  provisions  removed  from    the  hold  of  this  vessel ;  still  a  large  quantity  had  to  be  ^\ 
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placed  on  the  ice. 

The  absence  of  fires  below  had  caused  much  discomfort  to  all  hands  ever  since  the  beginning  of  Septem- 
ber;  not  somuch  fromthe  low  temperature  as  from  the  accumulation  of  inpisture,  by  condensation,  which  con- 
gealed  as  the  temperature  decreased,  and  covered  the  wood-work  of  our  apartments  with  ice.  This  state  of  things 
soon  began  towork  its  eflect  upon  the  heahh  of  the  crews  ;  several  cases  of  scurvy  appeared  among  them;  and 
notwithstanding  the  indefatigable  attention  and  active  treatment  resorted  to  by  the  medical  officers,  it  could  not  -  ► 

be  eradicated  ;  its  progress,  however,  was  checked.  j-" 

All  through  October  and  November  we  were  drifted  to  and  fro  by  the  changing  wind,  but  never  passed  J 

out  of  Wellington  Channel.     On  the  first  of  November  the  new  ice  had  attained  the  thickness  of  thirty-seven  -^ 

mches  ;  still,  frequenl  breaks  would  occur  in  it,  often    in  fearful  proximity  to  the  vessels.     Hummocks,  con- 
sisting  of  massive  granite-like  blocks,  would  be  thrown  up  to  the  height  of twenty,  and  even  thirty  feet.    This  j^ 

action  in  the  ice  was   accompanied  with  a  variety  of  sounds  impossible  to  be  described ;  but  when  heard,  ' 

never  failed  to  carry  a  feeling  of  awe  into  the  stoutest  hearts.     In  the  slillness   of  an  arctic  night  they  would 
be  heard  several  miles  ;  and  often  was  the  rest  of  all  hands  disturbed  by  them. 
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To  guard  against  Ihe  worst  that  could  happen  to  us,  the  destruction  of  the  vessels,  the  boats  were  pre- 
pared,  and  sledges  built.  Thirty  days'  provisions  were  placed  in  them  for  all  hands,  together  with  tents  and 
blanket  bags  for  sleeping  in.  Besides  this  each  man  and  officer  had  his  knapsack,  containing  an  extra  sult 
of  clothes.     These  were  all  kept  in  readiness  for  use  at  a  moments  notice. 

For  the  sake  of  wholesome  exercise,  as  well  as  to  innure  the  people  to  ice  travelling,  frequent  excursions 
were  made  witli  our  laden  sledges.  The  officers  usually  took  the  lead  at  the  drag-ropes,  and  they,  as  well  as 
the  men,  underwent  the  labor  of  surmounting  the  rugged  hummocks  with  great  cheerfulness  and  zeal.  Not- 
withstanding  the  low  temperature,  all  hands  usually  returned  in  a  profuse  perspiration.  We  had  also  other 
sources  of  exercise  and  amusement,  such  as  the  foot-ball,  skating,  sliding  and  racing,  with  theatrical  repre- 
sentations  on  holidays  and  national  anniversaries.  These  amusements  were  continued  throughout  the  winter, 
and  contributed  very  materially  to  the  cheerfulness  and  general  good  health  of  all  hands. 

The  drift  had  set  us  gradually  to  the  southeast  until  we  were  about  five  miles  to  the  southwest  of  Beechy 
island.  In  this  position  we  remained  comparatively  stationary  about  a  week.  We  once  more  began  to  en 
tertain  a  hope  that  we  had  become  fixed  for  the  winter,  but  it  proved  a  vain  one ;  for  on  the  last  day  of  No- 
vember  a  strongwind  from  the  westward  set  in.  with  thick  snowy  weather.  This  wind  created  an  immediate 
movement  in  the  ice ;  several  fractures  took  place  near  us,  and  many  heavy  hummocks  were  thrown  up.  The 
floe  in  which  our  vessels  were  embedded  was  being  rapidly  encroached  upon,  so  that  we  were  in  momentary 
fear  of  the  ice  breakingfrom  around  them,  and  that  they  would  be  once  more  broken  out,  and  left  to  the  ten- 
der  mercies  of  the  crushing  floes. 

On  the  following  day  (the  first  of  Deccmber,)  the  weather  cleared  off,  and  the  few  hours  of  twilight 
which  we  had  about  noon  enabled  us  to  get  a  glimpse  of  the  land.  As  well  as  we  could  make  it  out,  we  ap- 
peared  to  be^  off*  Gascoigne  inlet. 

We  were  now  clear  of  Wellington  Channel,  and  in  the  fair  way  of  Lancaster  Sound,  to  be  set  eiUier  up  or 
down  at  the  mercy  of  the  prevailing  winds  and  currents.  We  were  not  long  left  in  doubt  as  to  the  direction 
we  bad  to  pursue.  The  winds  prevailed  from  the  westward,  and  our  drift  was  steady  and  rapid  towards  the 
mouth  of  the  sound. 

The  prospect  before  us  was  now  anything  but  cheering.  We  were  deprived  of  our  last  fond  hope — that 
of  becoming  fixed  in  some  po^ition  whence  operations  could  becarried  on  by  means  of  travelling  partiesin  the 
spring.     The  vessels  were  being  fast  set  out  of  the  regions  of  research. 

Nor  was  this  our  only  source  of  uneasiness.  The  line  of  our  drift  was  from  two  to  five  miles  from  the 
north  shore ;  and  whenever  the  moving  ice  met  with  any  of  the  capes,  or  projecting  points  of  land,  the  ob- 
struction  would  cause  fractures  in  it,  extending  off"  to,  and  far  beyond  us. 

Cape  Hurd  was  the  first  and  most  prominent  point ;  we  were  but  two  miles  from  it  on  the  3d  of  Decem- 
ber.  Nearly  all  day  the  ice  was  both  seen  and  heard  to  be  in  constant  iliotion  at  no  great  distance  from  us. 
In  the  evening  a  crack  in  our  floe  took  place  not  more  tban  twenty-five  yards  ahead  of  the  Advance.  It  opened 
in  the  course  of  the  evening  to  the  width  of  one  hundred  yards. 
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No  further  disturbance  tookplace  until  noon  of  tbe  5tb,  wben  we  were  somewbat  startled  by  tbe  familiar 
and  unmistakable  sound  of  ice  grinding  against  tbe  side  of  tbe  sbip.  Going  on  deck,  I  perceived  tbat  an- 
otber  crack  bad  taken  place  along  tbe  lengtb  of  tbe  vessel.  It  did  not  open  more  tban  a  foot ;  tbis,  bowever, 
was  sufficient  to  liberate  tbe  vessel,  and  sbe  rose  several  incbes  bodily,  baving  become  more  buoyant  since  she 
was  frozen  in.  Tbe  following  day,  in  tbe  evening,  tbe  crack  opened  several  yards,  leaving  tbe  sides  of  tbe 
Advance  entirely  free,  and  sbe  was  once  more  supported  by,  and  rode  in  ber  own  element.  We  were  not,  bow- 
ever,  by  any  means  in  a  pleasant  situation.  Tbe  floes  were  considerably  broken  in  all  directions  around  us,  and 
one  crack  bad  taken  place  between  tbe  two  vessels.     Tbe  Rescue  was  not  disturbed  in  ber  bed  of  ice. 

December  7,  at  8  a  m.,  tbe  crack  in  wbicb  we  were  bad  opened  and  formed  a  lane  of  water  50  feet  wide, 
communicating  abead,  at  tbe  distance  of  60  feet,  witb  ice  of  about  one  foot  in  tbickness,  wbicb  bad  formed 
since  tbe  3d.  Tbe  vessel  was  secured  to  tbelargest  floe  near  us,  (tbat  on  wbicb  our  spare  stores  were  depos- 
ited.)  At  noon  tbe  ice  was  again  in  motion,  and  began  to  close,  affording  us  tbe  pleasant  prospect  of  an  in- 
evitable  ^'  nip"  between  two  floes  of  tbe  beaviest  kind.  In  a  sbort  time  tbe  prominent  points  took  our  sides 
on  the  starboard,  just  about  the  main  rigging,  and  on  the  port,  under  the  counter^  and  at  tbe  fore  rigging,  thus 
bringmg  three  points  of  pressure  in  such  a  position  tbat  it  must  bave  proved  fatal  to  a  larger  or  less  strength- 
ened  vessel. 

The  Advance,  however,  stood  it  bravely.  After  trembling  and  groaning  in  every  joint,  the  ice  passed 
under  and  raised  ber  about  two  and  a  balf  feet ;  sbe  was  let  down  again  for  a  moment,  and  then  her  stem  was 
raised  about  five  feet ;  her  bow,  being  unsupported,  was  depressed  almost  as  mucb.  In  this  uncomfortable 
position  we  remained.  The  wind  blew  a  gale  from  the  eastward ;  and  the  ice  all  round  was  in  dreadful  com- 
motiou,  excepting,  fortunately,  tbat  in  immediate  contact  with  us.  Tbe  commotion  in  the  ice  continued  all 
through  tbe  nigbt,  and  we  were  in  momentary  expectation  of  witnessing  the  destruction  of  both  vessels.  The 
easterly  gale  had  set  in  some  two  or  tbree  miles  to  tbe  west. 

As  soon  as  it  was  light  enough  to  see  on  the  9tb,  it  was  discovered  that  the  heavy  ice  in  which  the  Res- 
cue  bad  been  embedded  for  so  long  a  time,  was  entirely  broken  up  and  piled  around  ber  in  massive  bummocks. 
On  her  pumps  being  sounded,  I  was  gratified  to  leam  tbat  sbe  remained  tigbt,  notwithstanding  tbe  immense 
straining  and  pressure  that  sbe  must  bave  endured. 

During  tbis  period  of  trial,  as  well  as  in  all  former  and  subsequent  ones,  I  could  not  avoid  being  struck 
with  tbe  calmness  and  decision  of  tbe  officers,  as  well  as  the  subordination  and  good  conduct  of  tbe  men, 
witbout  an  exception.  Eacb  one  knew  tbe  imminence  of  tbe  peril  that  surrounded  us,  and  was  prepared  to 
abide  it  with  a  stout  beart.  Tbere  wt.s  no  noise,  no  confusion.  I  did  not  detcct,  even  in  tbe  moments  when 
the  destmction  of  the  vessels  seemed  inevitable,  a  single  desponding  look  among  the  whole  crew ;  on  tbe  con 
trary,  eacb  one  seemed  resolved  to  do  bis  wbole  duty,  and  everytbing  went  on  cbeerily  and  bravdy. 

For  my  own  part  I  bad  become  quite  an  invalid — so  mucb  so,  as  to  prevent  my  taking  an  active  part  in 

the  duties  of  the  vessel,  as  I  bad  always  done,  or  even  from  incurring  tbe  exposure  necessary  to  proper  exer- 

cise.     However,  I  felt  no  apprebension  tbat  tbe  vessel  would  not  be  properly  taken  care  of,  for  I  had  perfect 
20 
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confidence  in  the  officers,  one  and  all,  by  whom  I  was  surrounded.  I  knew  them  to  be  equal  to  any  emer- 
gency ;  but  I  felt  under  special  obligations  to  the  gallant  commander  of  the  Rescue,  for  the  efficient  aid  which 
he  rendered  me.  With  the  kindest  consideration,  and  most  cheerful  alacrity,  he  volunteered  to  perform  the 
executive  duties  during  the  winter,  and  relieve  me  from  every  thing  that  might  tend  in  the  least  to  retard  my 
recovery. 

During  the  remainder  of  December,  the  ice  remained  quiet  immediately  around  us,  and  the  breaks  were 
all  strongly  cemented  by  new  ice.  In  our  neighborhood,  however,  cracks  were  daily  visible.  Our  drift  to  the 
eastward  averaged  nearly  six  miles  per  day,  so  that  on  the  last  of  the  month  we  were  at  the  entrance  of  the 
sound ;  Cape  Osbom  bearing  north  from  us. 

January,  1851.  On  passing  out  of  the  sound  and  opening  Baffin's  bay  to  the  northward,  was  seen  a  dark 
horizon,  indicating  much  open  water  in  that  direetion. 

On  the  llth,  a  crack  took  place  between  us  and  the  Rescue,  passing  close  under  our  stern.  It  opened 
and  formed  a  lane  of  water  eighty  feet  wide.  In  the  afternoon  the  floes  began  to  move;  the  lane  of  water 
was  closed  up,  and  the  edges  of  tbe  ice  coming  in  contact  with  much  pressure,  threatened  the  demolition  of 
the  narrow  space  which  separated  ud  from  the  line  of  fracture ;  fortunately  the  floes  again  separated  and  as- 
sumed  a  motion  by  which  the  Rescue  passed  from  our  stern  to  the  port  bow,  and  increased  her  distance  from 
us  to  seven  hnndred  yards,  where  she  came  to  a  stand.  Our  storcs  that  were  on  the  ice  were  on  the  same 
side  of  the  crack  as  the  Rescue,  and  of  course  were  carried  with  her. 

The  following  day  the  ice  remained  quiet;  but  soon  afler  midnight  on  the  13th,  a  gale  having  sprung  up 
from  the  westward,  it  once  more  got  into  violent  motion  ;  young  iceinthe  cracknear  our  stern  wassoon  broken 
up ;  the  edges  of  the  thick  ice  came  in  contact,  and  a  fearful  pressure  took  place,  forcing  up  a  line  of  hum- 
mocks  which  approached  within  ten  feet  of  our  stern.  The  vessel  tumbled  and  complained  a  great  deal.  At 
last  the  flbe  broke  up  around  us  into  many  pieces  and  became  detached  from  the  sides  of  the  vessel.  This 
scene  of  frightful  commotion  lasted  till  4  a.  m.  Every  moment  I  expected  the  vessel  would  be  crushed  or 
overwhelmed  by  the  massive  ice  forced  up  far  above  our  bulwarks.  The  Rescue,  being  further  removed  on 
the  other  side  of  the  crack  from  the  line  of  crushidg,  and  being  iirmly  embedded  in  heavy  ice,  I  was  in  hopes 
would  remain  undisturbed  ;  but  this  was  not  the  case  ;  for,  on  sending  to  her  as  soon  as  it  was  light  enough 
to  see,  the  floe  was  found  to  be  broken  away  entirely  up  to  her  bows,  and  then  formed  into  such  high  hum- 
mocks,  that  her  bowsprit  was  broken  ofi*,  together  with  her  head,  and  all  the  light  wood-work  about  it.  Had 
the  action  of  the  ice  continued  much  longer,  she  must  have  been  destroyed. 

We  had  the  misfortune  to  find  that  sad  havoc  had  been  made  among  the  stores  and  provisions  lefl  on  the 
ice ;  a  few  barrels  were  recovered,  but  a  large  number  were  crushed  and  had  disappeared. 

On  the  morning  of  the  14th,  there  was  again  some  motion  in  the  floes ;  that  on  the  port  side  moved  off 
from  the  vessel  two  or  three  feet,  and  there  became  stationary.  This  left  the  vessel  entirely  detached  from 
the  ice  round  the  water-Iine,  and  it  was  expected  she  would  once  more  resume  an  upright  position.  In  this, 
however,  we  were  disappointed,  for  she  remained  with  her  stem  elevated  and  a  considerable  list  to  starboard. 
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beiDg  hdd  in  this  uncomfortable  position  by  the  heavy  masses  which  had  been  forced  under  h^  bottom. — 
She  retained  this  position  until  she  finally  broke  out  in  the  spring. 

We  were  now  fully  launched  into  Baffia^s  bay,  and  ourline  of  drift  begun  to  be  more  southerly,  assuming 
a  direction  nearly  parallel  with  the  western  shore  of  the  bay  at  a  distance  of  from  forty  to  seventy  miles  from  it. 

After  an  absence  of  eighty-seven  days  the  sun,  on  the  29th  of  January,  raised  his  whole  diameter  above 
tfae  southern  horizon  and  remained  visible  more  than  an  hour.  AU  hands,  on  seeing  an  old  friend  again,  gave 
vent  to  their  delight  in  three  hearty  cheers. 

The  length  of  the  days  no w  went  on  increasing  rapidly,  but  no  warmth  was  yet  experienced  from  the 
8un's  rays ;  on  the  contrary  the  cold  became  more  intense.  Mercury  was  congealed  for  several  days  in  Feb- 
ruary ;  also  in  March  ;  which  did  not  occur  at  any  other  period  of  the  winter.  A  very  low  temperature  was 
invariably  accompanied  with  clear  and  calm  weather,  so  that  our  coldestdays  wereperhaps  the  most  pleasant. 
In  the  absence  of  wind  we  could  take  exercise  in  the  open  air  without  feeling  any  inconvenience  from  the 
cold.  But  with  a  strong  wind  blowing  it  was  dangerous  to  be  exposed  to  its  chilling  blasts  for  any  length  <»f 
time,  even  when  tlie  thermometer  indicated  a  comparatively  moderate  degree  of  temperature. 

The  ice  around  the  vessel  soon  became  again  cemented  and  fixed,  and  no  other  ruptare  was  experienced 
until  it  finally  broke  up  in  the  spring  and  allowed  us  to  escape«  StiU  we  kept  driving  to  the  southward  along 
with  the  whole  masa.  Open  lanes  of  water  were  visible  at  aU  times  from  aloft ;  sometimes  they  would  be 
ibrmed  within  a  mUe  or  two  of  us. 

Norwhales,  seals,  and  dovekeys,  were  seen  in  them.  Our  sportsmen  were  not  expert  enough  toprocure 
any  except  a  few  of  the  latter,  although  they  were  indefatigable  in  their  exertions  to  do  so.  Beais  would  be 
frequenUy  seen  prowling  about,  but  only  two  were  killed  during  the  winter ;  others  were  wounded,  but  made 
their  escape  A  few  of  us  thought  their  flesh  very  palatable  and  wholesome,  but  the  majority  utterly  rejectcd 
it.     The  flesh  of  the  seal,  when  it  could  be  obtained,  was  received  vrith  more  favor. 

As  the  season  advanced,  the  cases  of  scurvy  became  more  numerous ;  yet  they  were  aU  kept  under  con- 
trol  by  the  unwearied  attention  and  skUful  treatment  of  the  medical  officers.  My  thanks  are  due  to  them, 
especiaUy  to  passed  assistant  surgeon  Kane,  the  senior  medical  officer  of  the  expedition.  I  oftenhad  occasion 
to  consult  him  concerning  the  hygien  of  the  crew,  and  it  is  in  a  great  measure  owing  to  the  advice  which  he 
gave  and  the  expedients  which  he  recommended,  that  the  expedition  was  enabled  to  retum  without  the  loss 
of  a  man. 

By  the  latter  part  of  Fcbruary,  the  ice  had  become  sufficiently  thick  to  enable  us  to  dig  a  trench  around 
tbe  stern  of  the  Rescue,  deep  enough  to  ascertain  the  extent  of  the  injury  shc  had  reccived  in  the  gale  at 
Griffith's  island.  It  was  not  found  to  be  material ;  the  upper  gudgeon  alone  had  been  wrenched  from  the 
stern-post ;  it  was  adjusted  and  the  rudder  repaired  and  made  ready  for  shtpping  when  it  should  be  required. 
A  new  bowsprit  was  also  made  for  her  out  of  the  few  spare  spars  that  we  had  left,  and  everything  made  sea- 
worthy  in  both  vessels  before  the  breaking  up  of  the  ice. 

On  the  first  of  April  a  hole  was  cut  in  some  ice  that  had  been  forming  since  our  first  besetment,  in  Sep- 
ember ;  it  was  found  to  have  attained  the  thickness  of  seven  feet  two  inches. 
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In  this  month  (April)  the  amelioration  in  the  temperature  became  quite  sensible.  AU  hands  were  kept 
at  work  cutting  and  sawing  the  ice  from  around  the  vessels,  in  order  to  allow  them  to  float  once  more.  With 
the  Rescue,  they  succeeded,  after  much  labor,  in  attaining  this  object ;  but  around  the  stern  of  the  Advance, 
the  ice  was  so  thick  that  our  thirteen-feet  saw  was  too  short  to  pass  through  it.  ^  Her  bows  and  sides,  as  far 
aft  as  the  gangways,  were  liberated. 

After  making  some  alterations  in  the  Rescue  for  the  better  accomraodation  of  her  crew,  fires  having  been 
lighted  on  board  of  her  for  several  days  previous,  to  remove  the  ice  and  dampness  which  had  accumulated 
during  the  winter,  both  ofBcers  and  crew  were  transferred  to  her  on  the  24th  of  April.  The  stores  of  this 
vessel  which  had  been  taken  out  were  restowed,  the  housing-cloth  taken  off,  and  the  vessel  made  in  every 
respect  ready  for  sea.  There  was  little  prospect,  however,  of  our  being  able  to  reach  this  desired  element 
very  soon.  The  nearest  water  was  a  narrow  lane  more  than  two  miles  distant,  and  to  cnt  through  the  ice 
which  intervened  would  have  been  next  to  impossible.  Beyond  this  lane  from  the  mast-head  nothing  but  inter* 
minable  floes  could  be  seen.  It  was  thought  best  to  wait  in  patience  and  allow  nature  to  work  for  us  ;  she 
alone  could  eflectually  break  up  and  dissolve  the  icy  chains  with  which  she  had  bound  us. 

In  May,  the  noon-day  sun  began  to  have  some  effect  upon  the  snow  which  had  covered  the  ice  ;  the  sur- 
face  of  the  floes  became  watery  and  diflScult  to  walk  over ;  still,  the  dissolution  was  so  slowjn  comparison 
with  the  mass  to  be  dissolved,  that  it  must  have  taken  us  a  long  period  to  have  become  liberated  from  this 
cause  alone.  More  was  expected  from  our  southerly  drift,  which  still  continued,  and  must  soon  carry  us  into 
a  milder  climate  and  open  sea. 

On  the  19tb  of  May  the  land  about  Cape  Searle  was  made  out,  the  first  we  had  seen  since  passing  Cape 
Walter  Bathurst,  about  the  20th  of  January.  A  few  days  later  we  were  off*  Cape  Walsingham,  and  on  the 
39th  passed  out  of  the  Arctic  zone. 

June  5th,  a  moderate  breeze  from  S.  E.  with  pleasant  weather ;  thermometer  up  to  40°  at  noon,  and 
altogetber  quite  a  warm  and  melting  day.  During  the  morning,  a  peculiar  crackling  sound  was  heard  on  the 
floe ;  I  was  inclined  to  impute  it  to  the  settling  of  the  snow-drifts,  as  they  were  acted  upon  by  the  sun  ;  but 
in  the  afternoon,  at  about  five  o'clock,  the  puzzle  was  solved  very  lucidly,  and  to  the  exceeding  satisfaction  of 
all  hands.  A  crack  in  the  floe  took  place  between  us  and  the  Rescue,  and  m  a  few  minutes  thereafter  the 
whole  of  the  immense  £eld  in  which  we  had  been  embedded  for  so  many  months  was  rent  in  all  directions, 
leaving  not  a  piece  exceeding  100  yards  in  diameter.     This  rupture  was  not  accompanied  with  any  noise. 

The  Rescue  was  entirely  liberated  ;  the  Advance  only  partially ;  the  ice  in  which  her  after-part  was  im- 
bedded,  still  adhered  to  her  from  the  main  chains  aft,  keeping  her  stern  elevated  in  its  unsightly  position.  The 
pack  (as  it  may  now  be  called)  became  quite  loose ;  and  but  for  our  pertinacious  friend  acting  as  an  immense 
drag  upon  us,  we  might  have  made  some  headway  in  any  desired  direction.  AII  our  effbrts  were  now  turned 
to  getting  rid  of  it.  With  saws,  axes,  and  crow-bars,  the  people  went  to  work  with  a  right  good  will,  and 
after  hard  labor  for  48  hours  succeeded.  The  vessel  was  again  afloat,  and  she  righted.  The  joy  of  all  hands 
vented  itself  spontaneously  in  three  hearty  cheers.     The  after  part  of  the  false  keel  was  gone,  being  carried 
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away  by  the  ice.  The  loss  of  it,  however,  I  was  glad  to  perceive,  did  not  materially  afiect  the  sailing  or 
working  qualities  of  the  vessel.  The  rudders  were  shipped,  and  we  once  more  were  ready  to  move  as  effi- 
cient  as  the  day  we  leftNew  York. 

Steering  to  the  S.  E.  and  working  slowly  through  the  loose  but  heavy  pack,  on  the  9th  we  parted  from 
the  Rescue,  in  a  dense  fog,  she  taking  a  different  iead  from  the  one  the  Advance  was  pursuing. 

On  the  moming  of  tfae  lOth,  with  a  fresh  breeze  firom  the  north,  under  a  press  of  sail,  we  forced  a  way 
into  an  open  and  clear  sea,  in  latitude  65^  3(y,  about35  miles  from  the  spot  in  which  we  were  liberated. 

The  wind,  which  in  the  ice  was  merely  fresh,  proved  to  be  in  clear  water  a  gale,  with  a  heavy  sea  run- 
ning.  Through  this  we  labored  until  the  next  morning,  when  it  moderated.  The  coast  of  Greenland  was  in 
sight. 

Our  course  was  now  directed  for  the  Whale  Fish  islands  (the  place  of  rendezvous  appointed  for  our  con- 
sort)  which  we  reached  on  the  16th ;  not,  however,  without  having  some  difficulty  in  getting  through  the  un- 
usual  number  of  bergs  which  lined  the  coast     In  an  encounter  with  one  we  lost  a  studding-saii  boom.  ; 

I  had  two  objects  in  visiting  these  islands — ^that  of  verifying  our  chronometers,  and  to  recruit  our  some- 
what  debilitated  crews.  The  latter  object,  I  learned  on  arriving,  could  be  much  better  attained,  and  the  for- 
mer  quite  as  well,  at  Lively,  on  Disco  island,  for  which  place  I  bore  up,  leaving  orders  for  the  Rescue  to  fol- 
low  us.     We  arrived  on  the  17th,  and  the  Rescue  joined  us  the  day  after. 

The  crews  were  indulged  with  a  run  on  shore  every  day  that  we  remained,  which  they  enjoyed  exceed- 
ingly  after  their  tedious  winter^s  confinement.  This  recreation,  together  with  a  few  vegetables  of  an  anti- 
scorbutic  character  that  were  obtained,  was  of  much  benefit  to  them*  There  were  no  fresh  provisions  to  be 
had  bere  at  this  season  of  the  year.  Fortunately  one  of  the  Royal  Danish  Company's  vessels  arrivid  from 
Copenhagen  while  we  remained,  and  from  her  we  obtained  a  few  articles  that  we  stood  much  in  need  of.  The 
company's  store  was  nearly  exhausted,  but  what  remained  was  kindly  placed  at  our  disposal. 

On  the  22d,  our  crews  being  much  invigorated  by  their  exercise  on  terrafirma,  and  the  few  still  afflicted 
with  scurvy  being  in  a  state  of  convalescence,  wegot  underway  with  theintention  of  prosecuting  the  object 
of  the  expedition  for  one  season  more  at  least. 

From  the  statements  made  to  us  at  Lively,  the  last  winter  had  been  an  extraordinary  one.  The  winds 
had  prevailed  to  an  unusual  degree  from  the  N.  W.,  and  the  ice  was  not  at  any  time  fixed.  The  whaling  fleet 
had  passed  to  the  northward  some  time  previous  to  our  arrival. 

On  the  24th  we  met  with  some  obstruction  from  the  ice  off  Hare  island,  and  on  the  foUowing  day  our 
progress  was  completely  arrested  by  it  at  Stovoe  island.  In  seeking  for  a  passage,  we  got  beset  in  the  pack 
on  a  lee  shore,  near  to  which  we  were  carried  by  the  drifting  ice,  and  narrowly  escaped  being  driven  on  the 
rocks.  After  getting  out  of  this  difficulty,  we  availed  ourselves  of  every  opening  in  the  ice,  and  worked 
slowly  to  the  northward  near  the  shore. 

On  the  Ist  of  July  we  were  off  the  Danish  poit  and  settlement  of  Proven  ;  and  as  the  condition  of  the 
ice  rendered  farther  progress  at  present  impossible,  we  went  in  and  anchored,  to  wait  for  a  change. 

Here,  again,  some  scurvy  grass  was  collected,  and  the  men  aliowed  to  run  on  shore. 
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On  the  3d  we  got  underway,  and  ran  outto  look  atthe  ice ;  but  finding  it  still  closelj  packed,  retorned 
to  our  anchorage. 

On  the  6th,  the  accounts  from  our  look-out  on  a  hill  near  us  were  more  favorable.  Again  we  got  under- 
way,  and  findingthe  "pack"  somewhat  loose,  succeeded  in  making  some  headway  through  it.  The  foliowing 
day  we  got  into  clear  water,  and  fell  in  with  two  English  whaling  vessels,  the  Pacific  and  the  Jane.  To  their 
gentlemanly  and  considerate  commanders,  we  aie  much  indebted  for  the  supplies  furnished  us,  consisling  of 
potatoes,  tumips,  and  other  articles  most  acceptable  to  people  in  our  condition.  Much  interesting  news  was 
also  gained  from  them  respecting  important  events  which  had  occurred  since  we  had  lefthome. 

Their  statement  as  to  the  condition  of  the  ice  to  the  northward,  was  anything  but  flattering  to  our  pros- 
pects.  They  had  considered  it  so  very  unfavorable,  as  to  abandon  the  attempt  to  push  through  MelvUIe  bay, 
and  were  now  on  their  way  to  the  southward. 

On  the  8th  we  communicated  with  the  settlement  of  Uppemavik.  The  next  day  two  more  English  ves- 
sels  were  passed  on  their  way  to  the  southward.  At  the  same  time,  the  McLellan,  of  New  London,  the  only 
American  whaler  in  Baffin's  bay,  was  descried,  also  standing  south.  On  communicating  with  her,  we  were 
rejoiced  to  find  letters  and  papers  from  home,  transmitted  by  the  kindness  of  Mr.  Grinnell. 

We  remained  by  the  McLellan  several  hours,  in  order  to  close  our  letters  and  despatch  them  by  her. 
Several  articles  that  we  stood  much  in  need  of  were  purchased  firom  her. 

On  the  lOth,  the  Baffin  islands  being  in  sight  to  the  north,  we  met  the  remainder  of  the  whaling  fleet  re- 
turning.  They  ccnfirmed  the  accounts  given  us  by  the  Pacific  and  the  Jane,  in  regard  to  the  unfavorable  con- 
dition  of  the  ice  for  an  earlypassage  through  Melville  bay.  The  following  are  the  names  of  the  vessels  com- 
municatid  with,  viz :  Joseph  Green,  of  Peterhead ;  Alexander,  of  Dundee  ;  Advice,  of  do. ;  Princess  Charlotte, 

of  do. ;  Horn,  of  do. ;  Anne,  of  HuII ;  Regalia,  of  Kirkaldy ;  Chieftain,  of  do. ;  and  Lord  Gambier,  of • 

My  notes  are  unfortunatety  et  fault  as  to  the  names  of  their  enterprising  and  warm-hearted  commanders,  each 
of  whom  vied  with  the  other  in  showering  upon  us  such  articles  as  they  knew  we  must  be  in  want  of,  consist- 
ing  of  potatoes,  turnips,  fresh  beef,  &c.  My  proposition  to  compensate  them  they  would  not  entertain  for  a 
moment,  and  I  take  this  occasion  of  making  public  acknowledgment  of  the  valuable  aid  rendered  us,  to  which, 
no  doubt,  much  of  our  .subsequent  good  health  is  owing. 

On  the  llth,  in  attempting  to  run  between  the  Baffin  islands,  the  Advance  grounded  on  a  rocky  shoal. 
The  Rescue  barely  escaped  the  same  fate  by  hauling  by  the  wind,  on  discovering  our  mishap.  Fortunately 
thcre  was  a  large  grounded  berg  near,  to  which  our  bawsers  could  be  taken  for  hauling  off*,  which  we  succeeded 
in  doing  after  twenty-four  hours'  hard  work.  The  vessel  had  not  apparently  received  any  injury ;  but  a  few 
days  later,  another  piece  of  her  false  keel  came  off*,  supposed  to  have  been  loosened  on  this  occasion. 

The  ice  to  the  north  of  these  islands  was  too  closely  packed  to  be  penetrated,  and  the  prevalence  of 
southerly  winds  affbrded  but  little  prospect  of  a  speedy  opening. 

On  the  16th  the  searching  yacht  Prince  Albert  succeeded  in  reaching  near  to  our  position,  after  having 
been  in  sight  for  several  days.     Mr.  Kennedy,  her  commander,  came  on  board  and  brought  us  letters. 
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Thc  beith  in  whicfa  our  vessels  were  made  fast  at  this  place  was  alongside  of  the  low  tongue  of  an  immense 
berg,  which  by  accurate  measurement,  towered  up  to  the  height  of  245  feet  above  the  water-level.  It  was 
aground  in  96  fathoms  water,  thus  making  the  whole  distance  from  top  to  bottom  821  feet ;  its  diameter  at  the 
water-line  I  estimated  at  1,500  feet.  We  saw  many  bergs  equally  as  large  as  this,  and  some  much  larger; 
but  this  was  the  ohly  one  thut  we  had  so  good  an  opportunity  of  measuring  with  accuracy. 

On  the  17th  the  ice  opened  a  little,  and  we  got  underway.  Hence  till  the  27th,  with  almost  incessant 
work,  by  watching  every  opening  we  continued  to  make  a  few  miles  each  day,  the  Prince  Aibert  keeping 
company  with  us.  On  this  day,  while  running  through  a  narrow  lead,  the  ice  closed  suddenly.  The  Advance 
was  caught  in  a  tight  place,  and  pretty  severely  nipped.  We  managed  to  unship  the  rudder ;  but  before  it 
could  be  secured,  the  ciushing  ice  carried  it  under :  we  had  lines  fast  to  it,  however,  and  after  the  action  of  the 
ice  ceased,  it  was  eztricated  without  injury.  The  Rescue  and  Prince  Albert,  although  near  us,  were  in  better 
berths,  and  escaped  the  severe  nip  which  the  Advance  received.  We  were  closely  beset  in  this  position,  and 
utteily  unable  to  move  until  the  4th  of  August,  when,  the  ice  slacking  a  little  we  succeeded  in  getting  hold  of 
the  land-ice,  one  mile  further  to  the  north.  The  Prince  Albert  was  still  in  the  '^pack,"  a  mile  or  two  to  the 
southward  of  us.  Mr.  Kennedy  informed  me  that  it  was  his  intention  to  abandon  this  route  and  retum  to  the 
southward  as  soon  as  his  vessel  could  be  extracted  from  her  present  position,  in  the  hope  of  finding  the  ice 
more  practicable  in  that  direction.  Some  letters  and  papers  that  he  had  brought  out  for  the  other  English 
searching  vessels,  he  placed  on  board  of  us ;  unfortunately  we  were  never  able  to  deliver  them. 

We  lost  sight  of  the  Prince  Alhert  on  the  13th.  For  our  own  part  there  was  no  possibility  of  moving  in 
any  direction.  The  berth  we  had  taken  up  under  the  impression  that  it  was  a  good  and  safe  one,  proved  a 
'^regular  trap ;"  for  the  drifl  pack  not  only  set  in  upon  us,  but  innumerable  bergs  came  drifting  along  from  the 
southward,  and  stopped  near  our  position,  forming  a  perfect  wall  around  us  at  not  more  than  fiom  200  to  400 
yards  distance.  Many  unsuccessful  attempts  were  made  to  get  out.  The  winds  were  light,  and  all  motion  in 
the  ice  had  apparently  ceased.  The  young  ice,  too,  began  to  form  rapidly,  and  was  only  prevented  from  ce- 
menting  permanently  together  the  broken  masses  around  us,  by  the  frequent  undulations  occasioned  by  the 
overturning  or  faUing  to  pieces  of  the  neighboring  bergs. 

My  anxiety  daily  increased  at  the  prospect  of  being  compelled  to  spend  another  winter  in  a  similar,  if  not 
a  worse  situation  than  was  that  of  the  last. 

On  the  I8th  the  ice  was  somewhat  looser ;  we  immediately  took  advantage  of  it,  and  managed  to  find  an 
opening  between  two  large  bergs  sufliciently  wide  to  admit  the  passage  of  the  vessels.  Outside  of  the  bergs, 
we  had  open  water  enough  to  work  in. 

We  stood  to  the  N.  W.,  but  the  lead  closing  in  the  distance,  and  the  ice  appearing  as  unfavorable  as  ever, 
I  did  not  deem  it  prudent  to  run  the  risk  of  their  besetment  again  at  this  late  period  of  the  season.  And  con- 
sideiing  that,  even  if  successful  in  crossing  the  pack,  it  would  be  too  late  to  hope  to  attain  a  point  on  the 
route  of  search  as  far  as  we  had  been  last  year,  therefore,  in  obedience  to  that  clause  in  my  instructions  which 
says,  **You  are  especially  enjoined  not  to  spend,  if  it  can  be  avoided,  more  than  one  winter  in  the  Arctic 


Digitized  by 


Google 


160  THE   WlffD   AND   CURRENT   CHARTS. 

regions,"  with  sad  hearts  that  our  labors  had  served  to  throw  so  little  light  upon  the  object  of  our  search,  it 
was  resolved  to  give  it  up  and  return  to  the  United  States. 

We  therefore  retraced  our  stepstothe  southward.  Theicethat  hadso  much  impeded  our  progress  upward, 
had  entirely  disappeared.  We  touched  for  refreshments  by  thc  way,  at  some  of  the  settlcments  on  the  coast  of 
Greenland,  where  we  were  most  kindly  and  hospitably  received  by  the  Danish  authorities. 

Leaving  Holsteinberg  on  the  6th  of  September  for  New  York,  the  two  vessels  were  separated  in  a  gale 
to  the  southward  of  Cape  Farewell.  The  Advance  arrived  on  the  30th  ultimo,  and  the  Rescue  on  the  7th  inst., 
with  grateful  hearts  from  all  on  board  to  a  kind  and  superintending  Providence  for  our  safe  deliverance  irom 
danger,  shipwreck  and  disaster,  during  so  perilous  a  voyage. 

I  have  the  honor  to  be,  sir,  your  obedient  servant, 

EDWIN  J.  DE  HAVEN, 
Lieutenant  Commanding  Arctic  Expedition. 
To  the  Hon.  William  A.  Graham, 

Secretary  of  the  JVavyy  Washington, 
P.  S. — The  chart  with  my  track,  and  which  also  shows  the  discoveries  of  the  expedition,  has  been  de- 
posited  in  the  Hydrographical  office. 


I  have  thought  these  documents  possessed  interest,  perhaps  value  enough,  in  their  bearings  upon  this  open 
sea  which  now  appears  to  be  attracting  so  much  attention,  to  entitle  them  to  a  place  here.  At  any  rate  I 
hope  they  will  not  be  considered  as  altogether  out  ofplace  in  such  a  work  asthis  is. 


The  Cruise  of  the  "  TaneyJ' 

By  an  act  of  Congress,  approved  March  3d,  1849,  the  Secretary  of  the  Navy  was  authorized  to  assist  me 
in  the  undertaking  to  investigate  the  phenomena  of  the  winds  and  the  waves,  to  find  short  routes,  and  to  dis- 
cover  matters  of  importance  to  Commerce  and  Navigation.  The  following  is  the  joint  resolution  which  ex« 
pressed  the  wishes  of  Congress  in  the  matter . — 

"  Section  2.  And  be  it  further  enacted^  That  the  Secretary  of  the  Navy  be  directed  to  detail   three 

*  suitable  vessels  of  the  navy  in  testing  new  routes  and  perfecting  the  discoveries  made  by  Lieut.  Maury  in 
^  the  course  of  his  investigations  of  the  winds  and  currents  of  the  ocean ;  and  to  cause  the  vessels  of  the  navy 
^  to  co-operate  in  procuring  materials  for  such  investigations,  in  so  far  as  said  co-operation  may  not  be  incom- 
'  patible  with  the  public  interest :     Providedj  That  the  same  can  be  accomplished  without  any  additional 

*  expense." 

But  one  vessel  has  been  detailed  for  this  service,  and  she  unfortunately  proving  utterly  unseaworthy, 
her  cruise  was  broken  up  before  it  was  half  completed. 
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Tfae  U.  S.  Schooner  ^^  Taney,"  Lieut.  J.  C.  Walsh  commanding,  was  the  vessel,  and  her  unfitness  for 
such  service  is  the  more  to  be  regretted,  as  her  officers  one  and  all,  entered  upon  thb  field  of  research  wtth  so 
much  spirit. 

The  "  Taney,"  well  equipped  for  the  duties  assigned  her,  sailed  from  New  York  in  October,  1849,  with 
the  following  instructions  issued  from  the  Navy  Department : 

**  The  object  of  the  service  upon  which  the  *  Taney'  has  been  detailed,  is  to  make  observations  upon  the 
winds  and  currents  of  the  sea,  and  to  collect  other  facts  in  connection  with  the  ^  Wind  and  Current  Charts  '  of 
Lieut.  Maury,-and  which  are  of  practical  importance  to  the  safe  navigation  of  the  seas,  or  to  the  study  of  the 
phenomena  of  the  ocean.  This  is  an  impdrtant  service.  It  is  a  service  which  requires  patient  and  laborious 
observations  from  the  officers  entrusted  with  it. 

*^  A  faithful  record  of  every  phenomenon  observed,  with  a  full  statement  of  all  the  circumstances  as  to  time, 
place,  &c.,  connected  with  it,  is  of  great  importance. 

^^  It  is  expected,  therefore,  that  you  and  the  officers  of  the  ^  Taney,'  will  bestow  upon  the  duty  which  has 
been  assigned  yourself  and  them,  because  of  a  peculiar  fitness  therefor,  the  utmost  diligence  and  the  most 
assiduous  attention. 

^^  The  subjects  of  observation  which  will  command  your  particular  attention,  are  : 

^^  Ist,  The  force  and  direction  of  the  wind,  the  hourly  state  of  the  weather,  and  aU  the  meteorological  con- 
ditions  connected  therewith,  as  thermal,  dynamical,  barometrical,  and  the  like. 

^^  2d,  The  force  and  set  of  currents,  their  depth  and  width,  their  temperature  and  the  position  of  their  edges 
or  limits. 

"  3d,  Hourly  observations  upon  the  temperature  of  the  surface  water. 

"4th,  Frequent  observations  upon  the  temperature  of  the  ocean  at  various  depths. 

"  5th,  Deep-sea  soundings. 

^^  6th,  Vigias,  and  all  dangers  about  which  there  are  doubts,  either  as  to  existence  or  position. 

"  7th,  Transparency  and  saltness,  or  the  specific  gravity  of  sea  water,  in  the  different  parts  of  the  ocean. 

"You  will  determine  the  specific  gravity  of  the  water,  eitherby  oneof  the  hydrometers,  orthespecific 
gravity  bottle  furnished  for  the  purpose. 

"  You  will  keep  an  abstract  of  your  log  as  per  form.  It  is  believed  that  the  form  itself  is  sufficiently  explicit 
as  to  what  is  wanted  for  the  abstract,  a  copy  of  which  you  will  send  to  Lieut.  Maury,  as  oflen  as  you  have  an 
opportunity,  returning  the  original  to  him  when  you  arrive  in  the  United  States. 

"  You  will  make  it  a  rule,  the  better  to  ascertain  rate  of  currents  and  fix  their  limits,  to  determine  by  obser- 
vation  the  variation  of  the  compass  and  your  position  in  the  forenoon,  in  the  afternoon  and  at  night,  as  well  as 
at  noon,  whenever  the  weather  will  permit ;  and  after  allowing  for  lee-way,  heave  of  the  sea,  variation  of  the 
compass,  and  the  false  steerage,  you  will  call  the  difference  between  the  place  of  the  vessel  as  established  by  ob- 
servation,  and  as  established  by  dead  reckoningy  current,  and  so  to  enter  it  in  the  abstract. 

<*  You  will  also  try  in  calms,  and  as  often  as  convenient,  both  for  surface  and  under  currents,  in  the  usttal 

way,  by  lowering  boats,  letting  down  weights,  &c. 
21 
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'^  For  longitude  by  chronometer  at  night,  the  planets,  or  the  largest  of  the  fixed  stars  are  the  best  objects  to 
be  obsenred  when  the  horizon  is  good — the  Mer.  Alt.  of  the  moon  may  be  used  for  latitude  at  night,  or  in  the 
fore  or  afternoon,  according  to  its  age. 

"  Note  in  its  proper  column,  not  only  the  portion  of  cloudy  sky,  10  being  entirely  overcast,  and  0  clear ; 
but  state  also  the  direction  or  directions  in  which  the  clouds  are  moying,  with  the  kinds  of  clouds,  as  Nimb. 
Cum.,  Cirrus  Stratus,  &c. 

"  In  taklng  temperature  of  surface  water,  a  fresh  bucket  should  be  drawn  up  each  time,  the  thermometer 
plunged  into  it  immediately,  held  there  for  several  minutes,  and  read  while  the  hulh  is  in  the  water. 

"  For  the  purpose  of  ascertaining  the  existence  of  under  currents,  you  will  sound  at  intervals,  at  the  least 
of  every  30  miles,  with  100  fathoms  line,  if  there  be  as  much  depth,  attaching  to  the  line  two  thermometers, 
one  near  the  lead,  and  the  other  50  fathoms  from  it.  In  case  you  have  no  thermometers  suitable,  or  should 
lose  them,  then  you  will  attach  two  hollow  non-conducting  cylinders  with  valves  opening  upward,  in  the  placc 
of  the  thermometers,  haid  the  line  up  briskly,  and  try  quickly  the  temperature  of  the  water  brought  up  in  the 
cylinders. 

"  In  case  you  should  find  an  under  current,  you  will  endeavor  to  ascertain  its  limits  and  set  with  all  the 
accuracy  possible.  For  rate  and  direction,  a  block  of  wood,  or  a  barrega  loaded  just  to  sinking,  and  suspended 
at  any  required  depth  by  a  small  float  just  sufficient  to  keep  it  from  sinking  further,  will  perhaps  be  the  best 
means. 

"The  determination  of  the  rate  and  set  of  under  currents  is  an  operation  which  is  so  modified  by  the 
weather  and  other  circumstances,  that  it  must  of  neoessity  be  left,  in  a  great  measure,  to  the  judgment  and 
mental  resources  of  the  operators.  The  officers  of  the  "  Taney"  will  perhaps  have  abundant  opportunity  to 
display  their  ingenuity  with  regard  to  the  subject.  The  lead  used  in  sounding  for  temperatures  should  be 
painted  white,  and  the  distance  at  which  it  disappears  going  down  and  reappears  coming  up  should  be  entered 
in  fathoms  in  the  transparency  column. 

"  The  *  Taney'  will  be  provided  with  the  means  of  sounding  at  great  depths.  It  is  desirable  to  reach  the 
botto^m  at  every  attempt,  for  the  depth  of  the  ocean  is  an  important  element  towards  a  perfect  understanding  of 
the  tides,  their  laws  of  motion,  the  course  and  form  of  the  tidal  wave  and  the  like. 

"  At  the  distance  of  every  two  hundred  miles  across  the  ocean,  soundings  must  be  made  all  the  way,  both 
going  and  returning,  with  the  view  to  reach  the  bottom  and  determine  the  depth  of  the  sea.  The  "  Taney," 
has  been  provided  with  the  necessary  apparatus  therefor.  In  each  case  the  lead  must  be  armed,  the  specimens 
of  the  bottom  which  it  may  bring  up  must  be  preserved  in  a  bottle,  with  a  lable  attached  showing  the  date, 
place  and  the  depth.  The  time  selected  for  these  soundings  should  be  calm  weather,  when  the  sea  is  smooth, 
and  whenthere  is  a  likelihood  of  its  so  continuing  for  several  hours  at  least.  In  hauling  up  the  soundingline 
firom  great  depths,  care  should  be  taken  to  prevent  the  lead  from  having  too  great  an  upward  motion,  lest  by 
tuming  around  it  should  twist  the  line  in  two.  Therefore  in  hauling  it  up  frequent  pauses  should  be  made  to 
allow  the  line  to  untwist.     It  is  desirable,  also,  to  have  specimens  of  water  from  the  greatest  depths. 
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"  In  going  across  the  Atlantic,  and  in  looking  after  the  vigias  and  doubtful  dangers  to  which  your  attention 
will  also  be  called,  it  wUl  be  most  convenient  for  you  to  take  up  your  position  for  deep  sea-soundings  in  the 
cahn  regions  known  as  the  ^^  hoise  latitudes,"  which  in  the  monlh  of  October  will  be  found  between  the  par- 
allels  of  24^  and  25^  N.,  according  to  longitude ;  you  will  see  the  limits  of  this  calm  belt  sufficiently  marked 
and  developed  on  series  B,  of  Maury's  Wind  and  Current  Chart,  with  copies  of  which  the  *  Taney'  will  be 
supplied. 

^^  A  series  of  accurate  barometrical  observations  in  this  belt  of  calms  will  be  of  exceeding  interest  and  value. 
It  is  one  of  the  nodes  in  the  general  system  of  the  atmospherical  eirculation  of  the  earth.  Here  the  winds 
from  the  polar,  meet  in  the  upper  regions,  those  from  the  equatorial  calms,  and  they  so  nearly  balance  each 
other  as  to  produce  almost  a  perpetual  calm.  We  may  then  look  under  this  meeting  of  opposing  winds  for  an 
accumulation  of  atmosphere,  and  consequently  for  an  increased  barometrical  pressure,  and  from  this  increase 
of  pressure  siccurately  determined,  may  be  derived  an  expression  to  show  the  total  amount  or  value  of  those 
physical  forces  which  are  exerted  to  put  and  keep  the  trade  winds  in  motion.  You  will  therefore  be  diligent 
with  the  barometer  in  those  regions,  and  in  all  others,  taking  care,  when  it  is  mounted  on  board,  to  note  in  the 
Abstract  Log  its  distance  from  the  level  of  the  sea. 

^^  The  ^  vigias,'  and  dangers  of  doubtful  existence  or  position  which  y ou  will  look  after,  are  Ashton's  Rock, 
about  latitude  35^  bOf  N.,  longitude  71^  48^  W.,  said  to  be  8  feet  above  the  water,  and  to  have  been  seen  in 
1824.  False  Bermudas,  about  latitude  32°  37'  N.,  longitude  58°  37'  W.  They  are  rocks,  said  to  be  fiequently 
mistaken  for  the  Bermudas,  they  are  laid  down  in  a  part  of  the  ocean  but  little  frequented. 

Nye's  Rock,        -        -        -        -    31°  15^  N.  Lat.     Long.  55°  41'  W^ 
Van  Kuelen's  Vigia,     -        -        -     31     40      "  •   «       38     10    « 

JosynaRock.       •        -        *        -     31     46      "  "      23    40    " 

Steen^s  Ground,  -        -        -        -    32     30      "  "21     15    " 

"  You  will  touch  at  one  of  the  Canaries  for  water.  Without  unnecessary  delay,  you  will  proceed  thence 
towards  the  Cape  Verds,  examining  as  you  go  the  position  of  Mary's  Rock,  Bom  Felix  Shoal,  the  Bonetta 
Rocks,  andthe  reef  to  the  west  of  them,  marked  on  Maury's  chart  as  doubtful  withregard  to  position. 

"  The  route,  so  far  as  it  has  been  indicated  to  you,  will  take  you  through  the  Sargasso  sea.  You  will  be 
careful  to  try  the  depth,  and  the  temperature  of  the  water  of  that  sea,  and  to  note  the  latitude  and  longitude  of 
its  edges  where  you  cross  it. 

"  Besides  the  regular  series  of  deep-sea  soundings,  you  are  requested  to  make  frequent  use  of  the  lead 
(deep-sea)  in  the  vicinity  of  all  "  vigias"  and  "rocks"  that  are  supposed  to  lie  in  your  way ;  for  if  they  exist, 
you  will  probably  find  shoaler  water  in  their  vicinity. 

"  After  completing  this  service,  you  will  put  into  Port  Praya  for  water  and  provisions.  Filling  up  with 
these,  and  allowing  your  crew  and  officers  a  few  days  to  refresh,  you  wiU  again  put  to  sea ;  standing  to  the 
southward,  and  examining  as  you  go  Warley's  Shoal  and  French  Shoal  of  1796 ;  the  supposed  place  of  both 
of  which  are  marked  on  the  charts  of  Lieut  Maury. 


Digitized  by 


Google 


164  THE  WIMD  AND~  CDRRENT  CHART9. 

"Frora  the  last-named  shoal  you  will  procecd  to  a  supposed  submarine  volcanic  region  of  considerable 
exlent,  between  the  equator  and  3^  south  latitude,  and  between  15°  and  25°  west  longitude.  Through  all 
parts  of  theoeean  you  will  continue  as  you  go,  the  regular  series  of  observations  as  to  winds,  currents,  tempe- 
ratures,  soundings,  &c.,  asperform  of  Abstract  Log. 

"In  passing  the  region  of  equatorial  calms,  you  will  again  cross  one  of  those  atmospherical  nodes  under 
which  nice  barometrical  observations  become  of  exceeding  interest. 

"After  having  satisfied  yourself  as  to  the  characteristics  with  regard  to  depth  and  bottom  in  that  part  of  the 
ocean  just  alluded  to  as  probably  volcanic,  you  will  proceed  to  make  Cape  St.  Roque,  bestowing  unremitted 
attention  to  the  soundings  and  temperatures  as  you  go. 

"There  seems  to  be  reason  to  suppose  that  an  undercurrent  of  warm  water  has  its  genesis  in  this  part  of 
the  ocean;  soundings  and  deep-sea  temperatures  across  the  Southern  Atlantic  may  throw  some  light  upon  thts 
important  question. 

"Arriving  off  Cape  St.  Roque,  and  having  put  into  some  convenient  port  of  Brazil  for  water,  if  necessary, 
you  will  proceed  to  make  a  zig-zag  course  along  the  coast  to  the  northward,  for  the  purpose  of  investigating 
the  currents  thence  to  the  mouth  of  the  Amazon.  You  will  make  stretches  off  from  the  coast  of  one  hundred 
miles,  or  as  far  as  it  may  be  necessary,  in  order  to  cross  and  define  the  system  of  currents  and  counter-currents 
that  are  sirpposed  to  prevail  there,  and  a  correct  knowledgeof  which  is  so  essential  to  tbe  speedy  and  safe  nav- 
igation  ofthat  partof  the  ocean. 

"Having  satisfied  yourself  as  to  those  curfents,  you  will  procee^  homeward  by  the  following  route : — from 
the  equator  in  long.  37°  W.,  draw  a  straight  line  to  Cape  Charles.  This  line  will  lay  nearly  in  the  middle  of 
a  strip  of  the  ocean  about  300  miles  broad,and  which  is  remarkable  for  the  temperature  of  its  water.  You  will 
sail  a  zig-zag  course  through  this  strip,  crossing  it  at  least  four  times  on  your  way  home,  and  passing  the  line 
which  you  are  directed  to  draw,  at  least  two  hundred  miles  on  either  side,  and  taking  deep-sea  soundings  be- 
fore  you  put  about  to  recross  it  again.  Should  you  discover  anjrthing  remarkable  as  to  the  depth  of  the  sea 
within  ihis  region,  you  willpush  the  discoveryto  a  conclusion. 

"It  is  expected  that  you  will  return  to  the  United  States  some  time  in  the  month  of  April  next. 

^^As  the  service  on  which  you  are  engaged  has  for  its  object  the  making  of  observations  and  the  collecting 
of  facts  at  sea^  you  will  keep  the  sea  during  your  absence  as  Iqng  as  practicable. 

"It  is  not  expected  that  you  will  at  all  times  be  able  to  carry  on  without  interruption  the  series  of  observa- 
tions  as  here  laid  downfor  you.  It  is  supposed  that  they  will  be  interrupted  from  time  to  time  by  the  weather 
and  other  circumstances.  Much,  therefore,  must  be  left  to  your  discretion  ;  you  understand  the  nature  of  the 
service  which  is  required,  and  are  in  possession  of  the  views  of  the  Department  on  the  subject.  The  Depart- 
ment  therefore  commits  the  service  to  you,  fecling  assured  that  you  will  in  all  cases  exercise  a  sound  discretion, 
and  so  meetits  just  expectations." 

SimUar  instructions  havebeen  given  to  Lieut.  S.  P.  Lee,  commanding  U.  S.  Brig  Dolphin,  now — May 
1852— engaged  upon  ihe  service  which  was  assignedto  the^^Taney.''  The  complete  results  of^his  labors  will 
notprobably  be  received  firom  him  in  time  for  the  present  edition  ofthis  work. 
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Lieut  Walsh,  and  the  officers  associated  with  him,  acquitted  themselves  of  the  dutjr  thus  assigned  them, 
in  a  manner  creditable  in  the  highest  degree  to  them  as  well  as  to  the  profession  to  which  they  belong. 

The  greatest  length  of  sounding  line  that  ever  penetrated  the  depths  of  the  ocean,  gives  eclat  to  this  cruise 
of  the  "  Taney,"  for  to  her  officers  belongs  the  honor  of  having  obtained  the  greatest  sounding  ever  known. 

To  them  credit  is  also  due  for  clearing  off  from  the  charts  of  the  ocean,  the  names  of  various  rocks,  shoals, 
and  dangers  which  for  years  had  been  causing  mariners  to  tum  out  of  their  way ;  been  hindering  navigation, 
interfering  with  commerce,  vexing  navigators  and  discouraging  merchants,  shippers  and  owners. 

Before  his  vessel  was  condemned  as  unseaworthy,  Lieut.  Walsh  had  an  opportunity  of  examining  the 
localities  assigned  to  no  less  than  seven  of  these  great  commercial  hindrances.  He  performed  this  duty  in  so 
thorough  a  manner,  as  completely  to  establish  their  nonexistence.  Upon  the  faith  of  his  work,  I  have  been 
duly  authorized  to  erase  the  whole  seven  from  the  charts.     See  the  list  reported  by  him :  pp.  165-6. 

The  discovery,  also,  by  Lieut.  Walsh  of  a  submarine  current,  of  great  velocity ;  of  water  in  the  depths 
of  the  ocean  which  when  brought  to  the  surface,  relieved  of  pressure  and  reduced  to  the  surface  temperature, 
was  found  to  be  lighter  th  an  the  surface  water ; — and  that  the  depth  of  the  North  Atlantic  ocean  probably 
exceeds  six  miles  and  a  half  in  the  deepest  parts,  also  adoms  the  list  of  interesting  results  of  this  highly  ser- 
Ticeable  cmise. 

On  November  15th,  1849,  in  latitude  31°  59^  N.,  longitiide  58°  43'  W.,  Lieut.  Walsh  with  his  sounding 
wire  obtained  a  cast  of  5,700  fathoms  =  34,200  feet,  or  6.48  miles,  without  reaching  bottom.  This  is  the 
g^eatest  depth  ever  attained,  and  would  show  that  the  greatest  depths  of  the  ocean  exceed  the  greatest  eleva- 
tions  of  the  land  by  more  than  one  mile  at  least.     It  is  ve'ry  desirable  to  have  this  sounding  verified. 

On  the  return  of  the  "Taney,''  Lieut.  Walsh  did  me  the  honor  to  communicate  to  me  in  writing,  the 
results  of  his  labors  during  this  craise.  Though  that  letter  has  been  extensively  copied  in  nautieal  and  scientific 
works,  and  though  it  has  already  had  a  wide  circulation,  yet  inasmuch  as  it  is  a  part  of  the  history  of  this  un- 
dertaking,  I  quote  it  in  place. 


Lieutenani  J.  C.  Walsh  to  Lieutenant  Maury. 

BoRDENTOWN,  New  Jersey,  August  15/A,  1850. 
SiR, — I   have  to  add  to  the  "Abstract  Log'*  of  the  U.  S.   Schooner  Taney,  which  has  been    sent  you, 
some  remarks  upon  the  results  of  parts  of  our  work  there  recorded :  the  explorations  in  the  Atlantic,  for  some 
of  the  many  rocks  and  vigias  of  doubtful  existence — deep  soundings  with  the  wire — ^investigations  of  currents, 
particularly  the  under  currents,  &c. 

The  rocks  and  vigias  searched  for,  with  the  positions  assigned  to  them  upon  the  Charts,  are  as  follows : 
Ashton  Rock         ....         Lat.  SS^^O'  N.     Long.  Tl^^O'  W. 
False  Bermudas    ....  **    32  30  «      58  40 

Nye's  Rock  ....  "    31  15  "      65  50 

Vankeulen's  Vigia         -         -        -  "    31  40  «      38  20 
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Jesyna  Rock        -        -         -        -         Lat-  31<^  ^  N.     Long.  23°  45^  W. 
Steen  Ground       ....  "     32    30  "      21    15 

Mary's^ock        ....  '*     19    45  "      20   45 

Not  one  of  them  was  found,  nor  any  indication  of  their  existence  ;  on  the  contrary,  every  evidence  to  disprove 
it.  Our  various  tracks  over  and  about  their  reported  positions,  covering  the  extent  of  li  degrees  of  longitude 
and  40  miles  of  latitude,  with  the  many  and  deep  soundings,  from  100  to  800  fathoms,  without  getting 
bottom,  will  be  found  sufficient,  I  trust,  to  satisfy  navigators  that  they  have  no  existence — or  at  least,  that 
those  parts  of  the  ocean  in  which  they  have  been  reported  to  exist,  are  free  from  all  dangers.  To  the  first 
three  mentioned  we  gave  the  raost  thorough  search:  to  Ashton  Rock,  six  days  time ;  to  the  Falsc  Bermudas 
eight  days  ;  to  Nye's  Rock,  likewise  eight  days.  All  our  tracks  were  by  daylight,  as  the  schooner  was  always 
hove  to  at  night,  while  engaged  in  these  explorations.  A  slight  discoloration  of  water  was  noticed  in  the 
region  assigned  to  Mary's  Rock,  but  no  soundings  could  be  got  with  500  fathoms.  This  rock  had  been 
previously  searched  for  with  like  results,  by  the  U.  S.  Exploring  Expedition,  Captain  Wilkes ;  and  by  H.  M. 
S.  Levin,  Captain  Bartholomew.  Ashton  Rock  is  placed  in  a  niost  frequented  part  of  the  ocean ;  there  is  not 
a  day  that  some  vessel  does  not  pass  in  the  vicinity,  and  nothing  has  been  seen  of  it  since  the  first  and  only 
report  of  it  in  the  year  1824.  This  fact  alone  should  disprove  it,  independent  of  our  search.  I  find  Mr. 
Blunthas  erased  itfrom'his  Chart  of  the  North  Atlantic,  as  also  the  False  Bermudas,  Vankeulen's  Vigia, 
Steen  Ground  and  Mary's  Rock.  There  are  sufficient  real  dangers  in  the  Atlantic  ;  these  imaginary  ones  should 
not  disfigure  the  charts ;  they  only  serve  to  harrass  navigators,  turn  vessels  from  their  routes,  and  thus  injure 
commerce.  The  reports  of  them  by  merchant  vessels,  which  seldom  take  time  to  examine  the  appearance  of 
such  dangers,  can  be  readily  explained.  Floating  wrecks,  large  trees,  carcs^sses  of  whales,  &c.j  presenting 
all  the  appearance  of  reefs,  have  deceived  experienced  seamen. 

Though  we  did  so  much  less  in  deep  soundings  in  the  Atlantic,  than  expected,  owing  to  the  rough  weather, 
bad  state  of  the  vessel  and  loss  of  so  much  wire,  in  the  first  experiment,  nevortheless  the  proving  the  ocean 
to  have  a  depth  of  more  than  5,700  fathoms,  (34,200  fe^t,  or  more  than  six  statute  miles,)  as  was  saiisfactorily 
done  in  this  first  trial,  is  alone  of  much  interest  and  importance.  This  vast  depth,  greater  than  the  elevation 
of  any  mountain  above  the  surface,  and  the  greatest  depth  of  the  ocean  ever  yet  measured,  was  reached,  without 
finding  bottom,  in  latitude  31°  59^  N.,  longitude  58°  43'  W*,  on  November  15th,  1849.  The  wirebrokeat 
this  length,  5,700  fathoms,  at  the  reel,  and  this  large  portion  of  our  supply  was  thus  so  early  lost.  It  pre- 
served  the  exact  plumb  line  thoughout  the  sounding;  there  was  a  steady,  uniform  increase  of  weight  and- 
tension ;  no  check  whatever  any  instant  of  its  dcscent, — ^which  proved  that  it  could  not  have  touched  bottom 
before  the  break.*     It  had  been  very  carefully  measured  and  marked,  so  that  the  ocem  here  is  deeper  than 


*  The  lead  used  was  but  10  Ibs.  weight,  with  a  Stellwagen  cone  fitted  to  it.  Nothing  else  waa  attached  to  the  wire  but  a  small 
instrument  (weighing  about  6  Ibs.)  invented  by  youraelf,  for  indicating  the  depth  reached  :  I  had  tested  this  several  times  to  considerable 
depths»  And  found  itg  indications  correct.  Our  arrangements  for  these  deep  soundings  Vere  altogether  very  complete.  It  may  be  well  to 
add  tL^  account  of  them.    We  had  on  board  14,300  fathoms of  wire,  weighing  3,025  Ibs.,  all  of  the  best  English  steel,  of  five  difi*erent  sizes, 
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6yl00/athom$^  can  be  relied  upon  as  accurate.  This  great  sounding  is  within  32  miles  of  the  assigned  position 
of  the  rocks,  called  the  False  Bermudas,  forwhich  we  were  tben  in  search,  which  fact  alone  should  go  far  to 
disprove  them.  We  had  three  choice  chronometers,  two  of  which  performed  with  rare  excellence  throughout 
the  cruise,  and  being  a  beautiful,  clear  day,  a  number  of  sets  of  observations  were  taken  in  the  moming,  noon; 
and  afternoon,  so  that  the  position  was  determined  with  the  nicest  accuracj.  It  proved  the  finest  possible  day 
for  this  work,  the  sea  so  smooth  and  hardly  a  breath  of  wind.  Though  we  found  by  trial  in  the  morning  a 
slight  surface  drift,  setting  to  W.  S,  W.,  there  was  no  change  of  position  during  the  sounding,  as  proved  by 
the  observations  ;  the  great  weight  and  extent  of  the  wire,  penetrating  to  such  profound  depths,  seemed  to 
serve  as  an  anchor  to  keep  the  little  schooner  steady. 

In  all  our  subsequent  work  under  this  head,  I  found  the  heave  of  the  sea,  however  slight,  was  the  great 
difficulty — the  Iifting  of  the  stern  in  the  pitching  motion  causmg  such  an  immense  increase  of  strain  upon  the 
wire,  breaking  it  upon  almost  every  occasion  on  reaching  al)out  2,000  fathoms.  It  is  only  under  the  most  fa- 
vorable  circumstances,  when  the  sea  is  very  unusually  smooth,  that  this  mode  of  measuring  its  vast  central 
depths  can  succeed. 

The  next  subject  to  which  I  would  refer,  is  our  investigations  of  the  under  currents  of  the  ocean.  I 
regret  we  had  so  few  opportunities  for  these  very  interesting  experiments  ;  but  enough  has  been  done  to  seem  to 
warrant  the  conclusion,  that  these  under-currents  are  generally  stronger,  setting  in  various  difiereut  directions, 
than  those  of  the  surface.  I  am  well  aware  that  there  is  no  mode  of  testing  their  exact  velocity ;  but  that  prac- 
tised  by  myself,  which  I  will  describe,  was  certainly  all-sufficient  to  show  their  relative  velocity.  There  may 
be  none  so  rapid  as  that  mighty  oceanic  river,  the  Gulf  Stream :  unfortunately,  the  weather  prevented  our 
making  these  investigations  in  that  interesting  region ;  but  in  the  various  parts  of  the  Atlantic  in  which  we 
succeeded  in  these  experiments,  on  only  two  occasions  did  we  find  the  under-current  of  less  velocity  than  that 
ninning  in  a  different  direction  above  it.     The  following  is  the  mode  practised  in  testing  them  : 

Nos.  5,  7,  8,  10,  and  13  (Birmingham  gauges.)  Every  part  was  tested  to  bear  at  least  one-third  more  than  the  weight  which  it  waa  calcu- 
lated  to  sustain. 

An  extent  of  7,000  fathoms  of  this,  weighing  1,800  Ibs.  (the  remaining  7,300  fathoms,  composed  of  the  smaller  sizes,  Nos.  10  and 
13,  being  itowed  away  as  spare  wire,)  carefully  measured  and  marked  with  small  copper  labels,  was  linked  into  one  piece,  and  wound 
upon  an  iron  cylinder,  3  feet  in  length  and  20  inches  in  diameter, — the  laigest^sized  wire  being  wound  firdt,  so  aa  to  be  uppermost  ia 
sounding.  Two  swivels  were  placed  near  the  lead,  and  one  at  each  thousand  fathoms,  to  meet  the  danger  of  twisting  off*  by  the  probable 
rotary  motion  in  reeling  up.  The  cylinder  with  the  wire  was  fitted  to  a  strong  wooden  frame,  and  machinery  attached — fly-wheel  and 
pinions,  to  give  power  in  reeling  up.  Four  men  at  the  cranks  could  reel  up  with  ease,  with  the  whole  weight  of  wire  out.  Iron  friction 
bands,  which  proved  of  indispensable  importance,  were  connected  to  regulate  the  rate  of  the  wire  in  running  off*  the  reel.  One  man  with 
his  hand  upon  the  lever  of  one  of  thesp  friction  bands  could  preserve  a  uniform,  safe  velocity,  checking  or  stopping  the  wire  as  required. 
The  whole  apparatus  could  be  taken  apart,  and  itowed  away  in  pieces  (being  so  large  and  massive,  this  was  indispensable  in  so  small  a 
vessel  as  the  Taney.)  When  wanted  for  use,  the  frame  was  put  together,  and  secured  to  the  deck  by  iron  clamps  and  boItB,  near 
amidships,  the  reel  hoisted  up  from  below,  and  shipped  inits  place  ;  tiJhirUader  was  secured  to  the  taflfrail,  beinga  thick  oakplank,  rigged 
out  five  feet  over  the  stern,  having  an  iron  pulley,  18  inches  diameter,  fitted  in  its  outer  end,  and  two  sheet  iron  fenders  3|  feet  long,  of 
semi-circular  shape,  fitted  under  it,  to  guard  the  wire  from  getting  a  short  nip  in  the  drifling  of  the  vessel.  The  wire  was  led  aft,  ffom 
the  reel,  over  the  pulley  which  traversed  freely  in  the  fairleader,  and  passed  between  these  fenders  into  the  water. 

The  time  occupied  in  the  descent  of  the  5,700 /o/Aomj,  at  the  moderate  rate  it  was  allowed  to  go  off*  the  reel,  usingthe  friction  bands, 

was  exactly  1|  hours.     I  found  in  the  subsequent  soundings,  that  two  or  three  men  could  reel  up  1,000  fathoms  in  2|  hours,  taking  time 

to  rub  dry  and  oil  it  in  passing  to  the  reel,  to  guard  against  rust. 

J.  C.  W. 
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The  surface  current  was  first  tried  by  the  usual  mode  (a  heavy  iron  kettle  being  lowered  from  a  boat  to 
the  depth  of  80  fathoms);  then,  for  the  trial  of  the  under  cunrent,  a  large  chip-logj  of  the  usual  quadrantal 
form,  the  arc  of  it  measuring  full  four  feet,  and  heavily  loaded  with  lead  to  make  it  sink  and  keep  upright  was 
lowered  by  a  light  but  strong  cod-Iine  to  the  depth  of  126  fathoms,  (the  length  of  the  line);  a  barrega  was 
attached  as  a  float,  a  log-Iine  fastened  to  this  barrega,  and  thexateof  motion  of  this  float,  as  measured  by  this 
log-Iine  and  the  glass,  and  the  direction  as  shown  by  a  compass,  were  assumed  as  the  velocity  and  set  of  the 
under-current.  No  allowance  was  made  for  the  drag  of  the  barrega,  wfaich  was  always  in  a  dificrent  direction 
from  the  surface  current.  It  was  wonderful,  indeed,  to  see  this  barrega  move  ofT  against  wind  and  sea,  and 
surface  current,  at  the  rate  of  over  one  knot  an  hour,  as  was  generally  the  case,  andon  one  occasion  as  much  as  1) 
knots.  The  men  in  the  boat  could  not  repress  exclamations  of  surprise,  for  it  really  appeared  as  if  some 
monster  of  the  deep  had  hold  of  the  weight  below  and  was  walking  ofT  with  it.  I  will  cite  from  the  Log  seve- 
ral  instances  of  these  experiments. 

On  May  llth,  in  lat.  24°  43'  N.,  long.  65°  25^  W.,  we  found  a  surface  currentof  one-third  knotperhour 
setting  to  the  West,  and  an  under  current,  at  the  depth  of  126  fathoms,  of  one  knot,  setting  W.  S.  W. — tem- 
perature  of  water  at  surface  77.3°,  at  50  fathoms  77.5°,  at  100  fathoms  73.5°.  The  current  felt  by  the  vessel 
on  that  day  (as  deduced  from  the  comparison  of  the  true  positions  obtained  by  astronomical  observations  and 
chronometers,  with  those  by  the  dead-reckoning)  agreed  with  this  trial  of  the  surface  current,  being  the  aame 
within  a  fraction,  viz :  0.3  knot,  westerly.  On  this  day,  as  noted  in  the  "  Column  of  Remarks,"  the  sea  was 
covered  by  a  specles  ofmedusa^  of  a  dark-red  color,  spherical  in  shape,  from  one-eighth,  to  three-eighths  inch 
in  diameter. 

On  May  12,  at  4  P.  M.,  in  lat.  25°  55^  N.,  long.  64°  43'  W.,  the  surface  current  was  found  to  be  iknot 
setting  N.  N.  E.,  and  the  under  current  (at  126  fathoms)  1 J  knots,  setting  S.  E.,  being  the  strong  under  cur- 
rent  I  have  alluded  to :  this  was  well  ascertained  by  several  trials — temperature  of  water  at  surface  75°,  at  50 
fathoms  76°,  and  at  100  fathoms  69°.  From  this  time,  4  P.  M.  to  8  A.  M.,  the  following  morning,  we  expe- 
rienced  a  strong  current  of  1.3  knot  per  hour,  setting  N.  14°E.,  as  determined  by  the  observations.  While  try 
ing  the  currents  in  the  boat,  all  hands  remaining  on  board  the  schooner  were  employed  sounding  with  500 
fathoms  line,  but  failed  to  get  the  temperature  at  that  depth,  there  being  at  the  time  too  much  swell. 

On  May  I3th,  at  6A.  30m.  P.  M.,  in  lat.  26°  42  N.,  long.  64°  4'  W.,  the  surface  current  was  found  to  be 
i  knot  setting  E.  by  S.,  the  under-current  (at  128  fathoms)  li  knots  setting  W.  S.  W. ;  at  same  tirae  ob- 
tained  the  following  temperatures  :  at  surface  77.5°,  at  50  fathoms  76.5°,  at  100  fathoms  74.5°,  at  600  fath- 
oms  53°.  The  current  felt  by  the  schooner  in  the  interval  from  8  A.  M.  to  4  P.  M.,  was  easterly  0.4  knot  per 
hour,  agreeing  with  the  trial  in  the  boat. 

On  May  14th,  in  lat.  26°  45^  N.,  long.  63°  53'  W.,  found  aslight  surface  driR,  too  small  to  be  measured, 
setting  to  the  westward,  and  an  under  current  (at  126  fathoras)  of  1 J  knots,  setting  N.  by  E.  No  currenthad 
acted  oji  the  vessel  for  the  preceding  16  hours,  the  dead-reckoning  agreeing  with  the  observations. 

On  this  day,  the  sea  being  protty   smooth,  we  tried  soundings,  and  wilh  the  wire  got  1,050  fathoms 
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without  bottom,  and  we  succeeded  in  getting,  by  one  of  tlie  Syx's  self-registering  thermometers,  (which  came 
up  uninjured  by  the  immense  pressure,}  the  temperature  at  that  great  depth,  which  was  49^,  while  at  the  sur- 
face  it  was  77°. 

On  18th  May,  at  9  A.  M.,  in  latitude  30°  6'  North,  longitude  67°  56'  West,  found  a  surface  current  of  , 

one-third  knot,  setting  N.  W.  by  N.,  and  a  very  slight  under  current  (at  126  fathoms)  not  more  than  onesixth  r 

knot,  setting  N.  E.  No  current  was  felt  by  the  vessel  during  that  day,  but  during  the  preceding  night  one- 
fourth  knot  per  hour,  setting  N.  W.  Being  calm  and  pretty  smooth,  we  sounded  during  this  day  to  the  depth 
of  2,050  fathoms,  when  the  wire  broke  without  reaching  bottom.  The  temperature  at  surface  70°,  at  100 
fathoms  65°.  The  trial  of  currents  on  this  day  was  one  of  the  two  occasions  which  I  have  alluded  to,  oo 
which  we  found  a  less  under  current  than  that  above  it. 

On  29th  May,  at  11  A.  M.,  in  latitude  33°  69^  N.,  longitude  72°  W.,  found  the  surface  currcnt  one-third  j 

knot,  settiag  S.  E.,  and  an  under  current  (at  126  fathoms)  of  one  knot,  setting  W»  N.  W. ;  temperature  at  ; 

surface  71°,  at  50  fathoms  70.5,  at  100  fathoms  67°.  We  were  set  during  this  day,  as  determmed  by  the 
afternoon  observations,  to  the  eastward,  at  the  rate  of  one-half  knot  per  hour.  On  this,  which  happened  to  be 
the  last  occasion  of  these  experiments,  I  tried  the  current  at  the  depth  to  which  the  kettle  was  lowered  (80 
fiEithoms,)  which  it  would  have  been  better  to  have  always  done ;  I  found  it  tended  in  the  same  direction  as  that  \ 

at  126  fathoms,  (counter  to  the  surface  current,)  but  at  so  small  a  rate  that  it  could  hardly  be  measured,  not  \ 

more  than  j\f  knot  per  hour,  the  float  moving  at  only  this  small  rate,  being  but  one-tenth  of  the  velocity  at 
which  it  had  moved  just  before  when  trying  at  126  fathoms.     This  indicates  that  the  kettle  hadjust  penetrated  ' 

the  under  current ;  and  thus,  by  this  means,  it  would  appear  practicable  to  measure  the  depth  of  the  surface 
current,  or  its  point  of  contact  with  the  counter  under  current.  Such  experiments  in  the  Oulf  Sirecm  woukl 
be  particularly  interesting. 

In  connection  with  this  subject  of  under  currents,  or  submarine  streamSy  I  may  hope  that  you  will  find  our 
record  of  the  temperatures  of  the  ocean,  taken,  according  to  instructions,  at  every  30  miles,  to  the  depths  of 
100  and  of  50  fathoms,  and  the  surface  temperatures  taken  every  hour,  may  serve  to  throw  more  light  in  this 
new  world  of  research,  of  such  great  interest  and  importance  in  terrestrial  physics. 

The  column  of  currents  in  the  abstract  log,  givcs  the  currents  of  practical  importance  to  navigatioui  those 

of  the  surface  for  every  eight  hours,  or  as  often  as  ascertained  by  the  observations ;  the  difierence  between  the 

true  position,  as  determined  by  them,  and  that  deduced  from  the  log  or  dead-reckoning,  being  held  as  the  efiect 

of  current.     Our  dead-reckoning  was  with  this  view  kept  with  unusual  care  and  nicety.     I  found  the  night 

observations  could  not  be  depended  upon  sufficiently  to  determine  currents,  but  the  early  moming  or  evening 

twilight  oflen  afibrded  beautiful  opportunities — the  horizon  so  well  defined,  and  the  larger  planets  andstars  so 

clear  and  brilliant     You  will  notice  we  met  with  the  usual  variable  currents  in  crossing  the  North  Atlantic  in 

about  latitude  31°,  region  of  variable  winds :  between  the  longitudes,  however,  of  48°  and  57°  we  met  with  a 

st<*ady  current  of  about  one  knot  an  hour,  setting  to  tlie  northward  and  westward.     Recrossing,  in  about  latilmde 

17°,  we  experienced  daily  the  great  equatarial  stream  'setting  to  the  westward,  at  the  average  of  half  a  knot 
22 
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per  hour.  This  is  within  thc  region  of  tbe  trade  toinds — and  here  we  often  noticed  the  upper  light  clouds, 
the  cirriy  moving  from  the  westward,  while  the  lower  strata  mored  with  the  prevailing  winds  from  the  east- 
ward^  thus  indicating  the  existence  of  an  upper  current  of  winds  counter  to  the  trades, 

We  first  crossed  the  Gul/  Stream  on  thc  3lst  October ;  we  struck  into  it  in  latitude  37®  22'  N.,  longitude 
71®  26'  W.,  as  indicated  by  the  temperatures  of  the  water,  whicli  were  as  follows : 

8  A.  M.  water  at  surface  66®,  air  54® 

9  "       "  "        73®,  "  53® 

10  "       "  "        76®,  "  55® 

11  "       "  "        77®,  "  56® 

Making  a  S.  S.  E.  course  good  at  the  rate  of  six  knots  per  hour.  77®  was  the  highest  temperature  found  in 
the  stream  in  crossing  it  this  time.  We  were  set  by  it  to  the  eastward,  at  the  rate  of  3.6  knots  per  hour.  We 
got  out  of  it,  judging  from  the  water  getting  back  to  70®,  in  latitude  36®  16'  N.,  longitude  70®  56^  W.,  bear- 
ing  from  the  point  of  entrance  S.  20®  E.,  distant  71  miles.  This  71  miles  would,  therefore,  appear  the  breadth 
between  those  points  of  latitude  and  longitude ;  no  doubt,  however,  the  surface  breadth  varies  considerably,  as 
also  the  velocityy  afiected  by  the  winds  and  other  causes  unknown.  We  encountered  the  usual  bad  weather, 
and  aufiered  much  in  our  little  craft  from  a  very  heavy ,  irregular,  and  topling  sea,  which  kept  the  decks  flooded. 
I  extract  from  the  column  of  "  Remarks''  on  that  day :  "  Oct  31st — On  Westem  edge  of  Gulf  Stream — from 
4  A.  M.  to  8  A.  M.,  fresh  with  heavy  squalls,  accompanied  by  thunder,  lightning,  haily  snowy  rain,  and appear- 
ances  of  waterspouts ;  columns  of  dense  vapor  rising  from  the  sea  to  the  clouds,''  &c.  "  The  same  bad 
weather  continued  throughout  the  day.  From  8  to  midnight,  hail  with  rain,  accompanied  by  squalls  and  a 
tremendous  sea." 

Recrossing  this  stream  on  our  retum,  on  May  30th,  we  entered  it  in  latitude  35®  30^  N.,  longitude  72® 
SS'  W.,  having  a  slight  touoh  of  the  same  weather,  "  squalls  with  rain,  thunder  and  lightning.''  The  tempe- 
rature  stood  as  foUows : 


Water  at  »ur- 

Water  at  50 

Water  at  100 

faee. 

fatboma. 

fatboms. 

Air. 

8  A.  M. 

71.8«> 

71.8° 

67° 

70° 

9      « 

73 

10      " 

75.5 

11      « 

78.5 

12      " 

78.5 

77.5 

72.5 

76 

79®  "^^as  the  highest  temperature  found,  when  at  the  same  time  it  was  77®  at  50fathoms,  and  74®  at  100 
fathoms.  Its  velocity,  as  felt  by  us  in  crossing  this  time,  was  2.5  knotsper  hour,  setting  N.  77®  E.  We  got 
out  of  it  in  latitude  36®  42^  N.,  longitude  72®  lO'  W.,  bearing  from  the  point  of  entrance  N.  16®  E.,  distant  78 
miles :  78  miles,  therefore,  appears  the  breadth  between  these  points  of  latitude  and  longitude. 

The  temperatures,  on  leaving  it,  stood  as  follows,  the  air  being  66®  : 
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3  A.  M.,  water  at  surface  78^. 

4  A.  M.,  water  at  surface  74°,  at  50  fathoms  70°,  at  100  fathoms  64°, 

5  A.  M.,  water  at  surface  72°. 

6  A.  M,,  water  atsurface  71°, 

Heading  during  these  ihree  hours  N,  W.  by  N.,  at  the  ratc  of  three  and  a  half  knots  an  hour.  At  9  A.  M, 
the  watcr  stood  at  surface  69.5°,  at  60  fathoms  65.5°,  at  100  fathoms  65.5°.  By  1  P,  M.,  the  temperature  at 
surfacc  had  falkn  to  63.6°,  at  60  fathoms  to  68.6°,  at  100  fathoms  68°,  the  temperature  of  the  air  being  68°. 

When  on  soundings  next  day,  June  Ist,  in  latitude  39°  N.,  longitude  70°  30^  W.,  the  water  showed  as 
low  as  51°  at  surface,  and  maintaioed  an  average  tcmperature  of  63°  until  we  reached  New  York,  This  is  a 
difference  of  28°  from  the  adjacent  Gulf  Strcam.  Shoals  of  porpoises  and  black  fish  were  seen  by  us  in  the 
hot  wateis  of  the  stream.  We  saw  very  little  Gulf  or  sea  weed  {fucus  natans)  in  it,  but  mucfa  at  i\s  outer 
edge.  While  mentioning  this  weed  I  may  here  remark,  that  we  looked  in  vain,  in  the  region  assigned  to  the 
Sargasso  seoj  for  thegreat  fields  of  it  which  have  been  reported.  Sraall  patches  of  five  or  six  feet,  generally 
arranged  in  long  parallel  lines  in  the  direction  of  the  wind,  were  seen  daily  in  crossiag  the  Atlantic  tiU  we 
reached  the  longitude  of  28°  when  it  dtsappeared  altogether.  My  frequent  exarainations  of  this  weed  satisfy 
me  that,  wherever  it  may  originally  come  from,  it  feeds  and  grows  upon  the  waters  of  the  sea,  which  is  cer- 
tainly  not  moie  strange  than  the  plant  which  feeds  upon  the  air. 

We  discovered  the  hot  waters  qf  the  Gulf  Stream  «xtending  as  far  east  as  72°  lO^  in  a  latitude  so  far 
south  as  33°  3(f.  The  column  of  water  temperatures  in  the  ^^  Abstract''  from  May  23d  to  29th,  while  en- 
gaged  in  the  search  for  Ashton  rock,  will  satisfy  you  of  this  interesting  and  important  fact;  foryou  willnotice 
that  whenever  we  reached  that  longitude,  in  our  various  tracks  between  the  latitudes  33°  3(f  and  34°  North| 
we  experienced  a  sudden  change  of  as  much  as  6°  and  6°  in  the  surface  teraperature — ^70°  to  76°.  Tlds  raust 
be  a  branch  or  oSsei  from  the  Gulf  Stream,  being  so  far  to  the  eastward  of  the  limits  hitherto  given  to  it  ^ 
ihose  latitudes.  We  first  noticed  this  extraordinary  cfaange  of  temperature  on  the  23d — ^the  temperature  o£ 
surface  water  rising  on  that  day  from  71^°  to  79°.     I  citefrom  the  Abstract: 

Midnight,  comraencing  23d  May,  latitude  32°  35^  North,  longitude  73°  24' ;  surface  water  71.6°,  at  50 
fethoms  71.5°,  100  fathoms  67°. 

8  A.  M.,  latitude  32°  58^  North,  longitude  73°  36^,  surface  water  73°. 

9  A.  M.,  latitude  32°  60^  North,  longitude  73°  38^,  surface  water  75°,  at  50  fathoras  73.5°,  100  fathoms 
70°. 

3  P.  M.,  latitude  33°  03^  North,  longitude  73°  52^,  surface  water  79°, 

The  current  at  6  A.  M.  was  found  by  trial  to  be  one  knot  per  hour,  setting  W.  N.  W.,  and  the  under 
current  (at  126  fathoms)  one  knot,  setting  to  the  £. ;  tfae  current  felt  by  the  vessel  (as  determined  by  compa* 
rison  of  resuUs  of  observation  and  4ead-reckoning)  was  1.5°  knot  per  hour,  setting  westerly ;  this  was 
between  8  A.  M.  and  4  P.  M.  The  variations  of  temperature  of  the  water,  recorded  on  the  next  day,  (24th 
of  May,)  in  latitude  33°  26^,  longitude  72°  40^,  are  wortfay  of  notice — tfae  sudden  fall  of  3f  degrees  in  one 
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hour,  from  6  to  7  P.  M.,  75.5°  to  72*^,  while  standing  to  the  northward  and  eastward,  and  the  rise  again  thc 
next  hour  to  75°,  made  me  suspect  the  possibility  of  a  shoaly  so  that  I  put  back,  found  the  place  again,  and 
sounded  with  300  fathoms  line,  but  got  no  bottom.  It  being  thick  squally  weather,  we  could  not  attempt 
deeper  soundings. 

The  column  of  spectfic  gravity  of  sea-water  calls  for  some  remarks.  Our  measurements  by  the  hydro- 
meter  show  that  in  some  parts,  if  not  in  most  parts  of  the  ocean,  the  water  is  specifically  lighterzi  depthsthaa. 
at  surface,  when  reduced  to  like  temperature — the  correction  for  this  difference  being  applied.  I  found  on 
one  occasion  the  following  large  difference  :  On  DecemberSth,  at  surface  1028.6,  (distilled  water  asstandard 
held  at  1000,)  at  200  fathoms  1028.4 ;  at  500  fathoms  1027.2,  all  at  60°  temperature  :  tbis  was  m  latitude 
31°  42'  North,  lopgitude  38°  12'  W.  The  specific  gravity  generally  found  at  surface  appears  about  1028.4 
at  60°  temperature ;  and  this  specific  gravity  at  surface  appears,  according  to  our  record,  more  yariable  than 
at  depths. 

The  greatest  transparency  of  the  water  observed,  as  found  in  its  column,  was  seventeen  fathoms,  being 
able  to  see  a  large  lead  painted  white,  at  that  depth.     This  was  in  latitude  21°  4'  N.,  longitude  66°  36^  W. 

The  column  of  barometer  contains  the  records  of  the  improved  marine  mercurial  barometer,  got  from 
Tagliabue,  in  New  York,  which  proved  to  be  an  excellent  instrument,  and  most  valuable  to  me,  never  fieiiUng 
to  wam  of  an  approaching  gale.  The  Aneroid,  though  not  noticed  in  the  **  Abstract,*'  was  regularly  recorded 
in  the  Log,  with  the  Mercurial,  every  four  hours  durifig  the  cruise.  This  may  serve  as  a  good  test  of  its  per- 
formance.  It  was  set  with  the  Mercurial  on  leaving  New  York  in  October.  It  commenced  at  once  to  difler, 
indicating  higher  ;  and  though  its  daily  fluctuations  agreed  well,  this  difference  steadily  increased  until,  by 
the  time  we  got  back  to  New  York,  seven  months  after,  it  had  reached  as  high  as  six-tenths  of  an  inch  above 
it ;  thus  acquiring  an  error  of  very  nearly  one-tenth  of  an  inch  a  month.  This  leads  me  to  doubt  whether  this 
ingonious  instrument  can  ever  be  sufficiently  trusted  to  take  the  place  of  the  Mercurial,  though  so  much  to  be 
desired. 

The  observations  for  the  variation  of  thecompass  could  be  taken  but  seldom  with  exactness,  and  therefore 
appear  but  seldom  in  the  "  Abstract,*'  the  needle  being  generally  kept  by  our  jumping  little  schooner  in  too 
unsteady  a  state  for  correct  azimuths. 

In  conclusion,  I  must  express  my  regrets  that  the  most  important  part  of  the  "  Instructions"  was  pre- 
vented  being  carried  out  by  the  bad  condition  of  the  schooner,  proving,  on  overhauling  at  Porto  Praya,  quite 
unseaworthy.  I  allude  to  the  investigations  of  the  cuirents  about  Cape  St.  Roque,  and  of  the  volcanic  region 
of  the  South  Atlantic  near  the  equator.  But  I  sincerely  trust  that  the  work  will  not  be  allowed  to  stop  here — 
that  it  will  be  continued  under  your  instnictions,  ia  connection  with  your  "  Wind  and  Oarrent  ChartSy^^  as  has 
been  authorized  by  Congress.  The  employment  of  three  suitable  vessels  was  recommended  by  the  bill ;  but 
one  has  yet  been  employed,  and  that  quite  unsuitable  in  size  and  condition.  A  vessel  of  but  one  hundred 
tons,  as  is  the  "  Taney,"  independent  of  being  too  unstable  for  the  observations  and  the  soundings,  cannot 
carry  officers  and  men  enough  for  the  incessant  and  laborious  work  required,  nor  provisions  and  water  cnough 
to  keep  the  sea  for  long  periods  of  time,  as  is  essential  on  this  service." 
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What  the  greatest  clepth  ofthe  ocean  may  be,  has  ever  been  a  matter  of  speculation  among  philosophers, 
anobject  of  longing  desire  and  curious  inquiry  among  mariners. 

Many  questions  of  deep  interest  touching  the  physical  condition  of  our  planet  are  connected  with  the 
depths  of  the  sea. 

The  basin  of  the  Atlantic  ocean  separates  the  Old  World  from  the  New ;  it  is  a  long  channel,  with  some 
conformity  of  outline  along  its  opposite  shores.  The  basin  or  trough  in  which  those  waters  are  held,  extends 
from  the  Antarctic  to  the  Arctic  seas,  perhaps  from  pole  to  pole.     What  is  the  depth  of  this  trough  ? 

The  tides  attain  their  greatest  rise  and  fall  as  their  waves  roll,  or  rather  undulate  from  South  to  North 
through  this  deep  and  narrow  channel. 

Do  the  tides  rlse  higher  upon  the  borders  of  this  sea  than  elsewhere,  because  its  channel  is  deeper,  or  its 
depths  freer  than  the  depths  of  other  seas  are  from  obstructions  to  the  tidal  wave  ? 

This  great  marine  trough  lies  between  the  Andes  and  South  America  on  one  hand,  and  the  mountains  of 
Africa  on  the  other — each  range  shooting  forth  its  peak  far  beyond  the  limits  of  perpetual  snow.  Is  the  bed 
of  the  Atlantic  depressed  in  proportion  to  these  elevations — and  is  that  proportion  in  an  increased  or  diminished 
ratio  ?  Nothing  that  relates  to  the  physical  condition  of  our  planet  can  be  without  interest,  and  knowledge 
wilh  regard  to  every  feature  of  the  Earth,  sea  or  air,  is  profitable. 

It  is  wise  to  seek  for  it,  for  the  ways  of  nature  are  the  paths  of  wisdom,  and  whoever  seeks  to  tread  in 
them  is  profitted,  both  he  and  his  generation,  by  the  mere  attempt. 

The  bottom  of  the  Atlantic  ocean,  indeed,  I  might  say,  the  bottom  of  what  the  sailor  calls  "  blue  water," 
is,  with  here  and  there  an  exception,  all  over  the  world,  as  unknown  to  us  as  is  the  interior  of  the  other  planets 
of  our  system. 

Astronomcrs  have  measured  the  volume^  and  weighed  the  masses  of  those  distant  spheres.  But  neither 
the  curiosity,  nor  the  explorations,  nor  the  researches  of  man  have  ever  succeeded  in  penetrating  farther  than 
a  few  feet  into  the  crust  of  our  planet. 

From  the  top  of  the  Himalaya  to  the  depth  of  Lieutenant  Walsh^s  great  sounding  in  the  "  Taney''  would 
measure  in  a  vertical  line,  about  12  miles.  Before  this  sounding  was  taken,  the  vertical  reach  of  the  deepest 
cast  of  the  plummet  at  sea,  added  to  the  perpendicular  elevation  of  the  highest  mountain  on  the  land, 
measured  only  about  ten  miles. 

What  the  capacity  of  those  reservoirs  which  contain  the  waters  that  perform  such  an  important  part  in 
the  economy  of  the  terrestrial  arrangement  may  be,  is  certainly  a  matter  of  inquiry  as  profitable,  as  instructive 
and  as  useful  as  thc  delineation  on  our  maps  of  mountain  ranges  and  other  configurations  of  the  Earth's  surface. 

Therefore,  in  this  undertaking  to  collect  physical  data  that  we  may  from  them  gain  knowledge  as  to  the 
phenomena  displayed  by  the  air  and  the  ocean,  the  subject  of  deep  sea  soundings  did  not  escape  the  attention 
of  an  enlightened  government  wisely  administered. 

Congress  had  given  ihe  Secretary  of  the  Navy  authority  tohavedeep  sea  soumlings  raade  by  our  men-of- 
war  wherever  they  go  ;  and  to  eraploy  the  armed  cruisers  of  the  governraent  as  they  pass  to  and  fro  about  their 
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business  to  collect  materials  for  the  great  wOrk  I  have  in  hand.  The  first  attempt  to  penetrate  the  depths  of 
the  ocean  encouraged  further  exertions  T  Lieutenant  Walsh^s  deep  sea  sounding  invested  the  subject  with 
renewed  interest,  and  when  it  was  officially  brought  to  the  notice  of  the  lamented  Commodore  Warrington, 
ihe  Chief  of  Bureau  of  Ordnance  and  Hydrography,  and  of  his  successor,  Commodore  Morris,  under  whose 
orders  I  am,  they  both  at  once  gave  it  theirhcarty  approval  and  official  sanction. 

The  following  circular  order  to  the  commanders  of  all  vessels  of  the  Navy  was  thereupon  issued  : 


Circular. 

BuREAu  OF  Ordnance  and  Hydrografhy,  JSTov.  22,  1851. 

SiR  :  Your  attention  is  particularly  invited  to  the  accompanying  directions  relative  to  deep  sea  soundings. 

You  will  take  care  that  they  be  diligently  and  faithfully  carried  out  on  board  the  vessel  under  your  command. 

You  will  report,  from  time  to  time,  to  this  Bureau,  the  latitude,  longitude,  depth,  drift,  time,  and  all  the 

circumstances  connected  with   each  cast,  whether  successful  in  reaching  bottom  or  not — stating  the  kind  of 

sinker  used,  its  weight,  and  whether  the  large  or  small  twine  was  used. 

This  order  is  to  supersede  that  of  June  Ist,  1850,  on  the  same  subject,  and  the  directions  given  at  pages 

70  and  71  of  Maury*s  3d  edition  of  Sailing  Directions,  so  far  as  they  may  conflict  with  these. 

RespectfuIIy,  your  obedient  servant, 

C.  MORRIS, 

Chief  qf  Bureau. 
Approvkd:     Will.  A.  Oraham, 

Secretary  of  the  JVavy. 
To 


Directions  for  taking  Deep  Sea  SoundingSy  prepared  by  the  Bureau  of  Ordnance  and  Hydrographyy  under  the 

authority  of  the  Secretary,  ofthe  JSTavy, 

For  the  purpose  of  ascertaining  the  depth  of  the  sea,  and  determining  the  shape  of  the  great  oceanic 
basins.  every  vessel  in  the  Navy  will  be  provided  with  a  quantity  of  twine  and  leads,  or  instead  of  the  lead  a 
round  32-pdr.  shot  may  be  used. 

The  twine  furnished  to  each  vessel  is  of  two  kinds.  The  sinaller  is  on  reels  of  10,000  fathoms  to  a  reel ; 
it  is  capable  of  bearing  a  weight  of  70  Ibs. ;  it  is  marked  at  every  1,000  fathoms  with  white  (saddler^s)  silk, 
one  knotstanding  for  1,000  fathoms.  These  lengths  are  subdivided  by  marks  at  every  200*  fathoms.  Thc 
200  and  400  fathom  mark  between  every  1,000,  being  of  red  silk;  and  the600  and  800  each  of  black. 

For  the  knots  and  round  turns  by  which  the  200,  the  400,  the  600  and  800  fathoms  are  toU,  officers  are 
referred  to  the  twine  on  the  reel,  and  the  marks  themselves. 

The  smaller  twine  is  to  be  used  when  the  depth  and  other  circumstances  appear  unfavorable  for  recover- 
ing  the  lead. 

*It  haB  been  found  most  coDvenient  to  mark  cvery  100  fathoms. 
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The  larger  twine  is  capable  of  bearing  a  weight  of  150  Ibs.  5,000  fathoms  of  it  are  fumished  to  every 
ship,  on  a  reel  of  multiplied  motion,  capable  of  reeling  up  quickly,  and  of  recovering  the  line  and  lead,  when 
the  depth  is  not  over  1,000  or  2,000  fathoms,  and  when  other  conditions  are  favorable  for  so  doing. 

To  sound,  take  advantage  of  calms  or  of  good  weather,  when  the  sea  is  not  rough,  and  when  the  drift  of 
the  ship  will  not  be  rapid,  and  sound  from  the  weather  gangway,  or  from  a  boat  lowered  for  the  purpose. 
Let  the  shot  or  lead  take  the  twine  as  fast  as  it  will,  as  the  chip  does  the  log  line,  and  carefully  note  the  time 
as  the  line  goes  out,  by  the  400,  the  600  and  the  1,000  fathom  marks.*  Note  also  the  drift,  and  every  cir- 
cumstance  connected  with  the  operation,  and  enter  them  upon  the  log,  stating  in  every  instance  of  loss,  the 
qitantity  of  twine  lost,  and  the  quantity  remaining  on  the  reel. 

Unless  it  be  in  parts  of  the  ocean  where  soundings  have  bofore  been  made,  and  where  there  is  reason  to 
believe  that  the  depth  is  less  than  5,000  fathoms,  it  is  not  desirable  to  attempt  to  sound  with  less  than  that 
quantity  of  small  twine  on  the  reel. 

For  further  information  upon  the  subject,  officers  are  referred  to  the  chapter  on  Deep  Sea  Soundings,  Sdf 
edition  Maury's  Sailing  Directions. 

It  is  not  desirable  to  have  soundings  repeated  about  those  places  at  which  bottom  has  already  been  re- 
ported  in  that  work. 

Vessels  bound  round  either  Cape  Horn  or  the  Cape  of  Grood  Hope,  will  economise  their  sounding  mate- 
lials  until  they  reach  the  parallel  of  Rio  de  Janeiro.  Deep  sea  soundings  off  those  capes  and  beyond,  in  the 
Indian  ocean,  on  the  one  hand,  and  to  both  the  South  and  North  Pacific  on  the  other,  are  much  desired. 

Two  or  three  more  lines  of  soundings  across  the  Carribean  sea  and  Gulf  of  Mexico,  to  cross  the  "  AI- 
bany^s"  soundings,  are  also  particularly  desired. 

When  the  large  twine  is  used,  as  it  may  be  gradually,  when  near  the  land,  and  as  it  is  supposed  it  may 
also  frequently  be  done  upon  the  open  sea,  both  in  the  Indian  and  Pacific  oceans,  it  should  be  armed,  and  the 
specimens  brought  from  the  bottom^  put  in  a  phial,  carefully  labelled,  with  the  depth,  the  latitude,  and  long- 
itude,  and  retumed  to  the  Bureau  of  Ordnance  and  Hydrography,  but  not  through  the  nun/. 

The  directions  and  General  Order  of  June  Ist,  1850,  are  hereby  revoked,  so  fer  as  they  conflict  with 
these,  as  are  the  directions  inserted  in  Maury's  Sailing  Directions,  3d  edition,  pages  70  and  Tlf. 


The  ^^  jllbany^a^^  deep  sea  Soundings. 

The  U.  S.  Ship  "  Albany,'*  Commander  Chas.  T.  Platt,  was  among  thefirst  vessels  equipped  for  this  in- 
teresting  service.  Her  cruising  ground  was  the  West  India  station.  Her  commander  and  the  officers  on  board 
entered  heartily  into  the  spirit  of  deep  sea  soundings,  and  have  been  unceasing  in  their  attention  to  them. 

*  It  haB  been  found  most  convenient  to  time  each  100  fathom  mark  aa  it  goes  out.    It  is  &lso  ^*t  to  sound  from  a  boat. 
t  Yide  other  parta  of  thia  work  for  full  information  and  explanatiena  upon  |U£  iubi^t  of  deep  aea  lounding. 
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Here,  therefore,  the  American  Navy  has  afibrded  to  it  a  fine  opportunity  for  solving  one  of  the  interestlng 
physical  problems  of  the  day,  by  ascertaining  the  depth  and  shape  of  the  basin  which  holds  the  waters  of  the 
Gulf  of  Mexico,  and  of  the  Carribean  sea. 

This  problem  is  now,  it  is  boped,  in  a  fair  way  of  being  solved  at  least  so  far  as  to  enable  us  to  form  a 
general  idea  not  only  as  to  the  depths  of  this  arm  of  the  sea,  but  as  to  the  depths  of  the  ocean  generally.~ 
Many  valuable  results  have  already  been  attained. 

In  searching  for  one  thing  in  the  domains  of  physics,  we  are  often  rewarded  by  findmg  others  of  more  or 
less  value,  which  were  not  included  in  the  original  design.     Andso  it  has  been  here. 

^  The  "  Albany,"  besides  ascertaining  the  depth  out  in  "  blue  waler'*  of  the  Gulf  of  Mexico,  will  probably 
ascertain  also  in  what  parts  of  it,  under  currentsexist,  and  in  what  parts  they  do  not ;  and  ihis  system  of  research 
has  already  adbrded  grounds  for  the  hope  that  it  may  lead  also  to  the  discovery  of  those  secret  channels  through 
which  the  general  system  of  oceanic  circulation  is  kept  up. 

The  twine  furnished  the  "  Albany"  for  this  service,  untortunately  proved  too  weak.  The  best  size  and 
the  proper  strength  for  the  twine  to  be  used  were  points  which  experiment  alone  could  determine.  That  fur- 
nished  the  "  Albany"  measured  about  150  fathoms  to  the  Ib.,  and  she  had  40,000  fathoms  of  it.  It  was 
intended  to  be  strong  enough  to  bear  a  weight  of  50  or  60  Ibs. 

And  though  the  sailor  resources  and  ingenuity  of  Capt  Platt  and  Lt.  Wm.  Rodgers  Taylor,  the  executive 
officer  of  the  ship,  finally  overcome,  in  a  great  measure,  as  will  appear  from  their  leports,  these  difficulties,  yet 
this  could  not  be  accomplished  until  a  large  portion  of  the  twine  had  been  lost  in  experiment. 

The  twine  when  used  for  sounding  was  wound  on  a  delicately  constructed  reel,  which  would  tum  with  as 
little  friction  and  to  the  least  force,  possible.  The  usual  sounding  weight  was  a  32  Ib.  shoL  When  the  shot 
was  cast  overboard,  it  was  allowed  to  take  thelineas  fastas  itwould — as  in  heaving  the  log,  the  chip  is  allowed 
to  take  the  line  ; — and  the  time  occupied  by  the  shot  in  taking  out  the  line  was  from  the  first  carefully  noted. 

Now  it  is  evident,  the  line  being  always  of  one  size,  and  the  weight  a  32  Ib.  shot  of  the  same  form,  that 
these  soundings  and  observations  would  soon  afibrd  us  the  means  of  determining,  withsome  degree  of  approxi- 
mation  at  least,  the  law  of  descent  wbich  would  govern  a  32  Ib.  shot  sinking  in  sea  water,  and  drawing  after 
it  this  particular  line. 

Having  determined  from  the  mean  of  a  number  of  unexceptionable  observations  the  law  of  thedescent  for 
still  water,  it  would  then  be  practicable,  to  determine  in  each  instance,  whether  the  sounding  had  been  made 
through  an  under  current  of  water  or  not ;  and  whether  the  shot  had  reached  the  bottom  or  not. 

Suppose  the  sounding  to  be  made  through  an  under  current — what  would  be  the  effect  ?  After  the  shot 
had  passed  through  this  current,  this  current  would  be  operating  upon  the  bight  of  the  line :  e.  g.,  in  towing 
vessels  when  the  bight  of  the  tow-Iine  gets  in  the  water,  every  sailor  knows  how  great  is  the  power  which 
requires  to  get  the  line  straight  again. 

In  the  case  of  the  sounding  line,  the  force  exerted  by  the  under  current  i§  a  swigging  force,  and  supposing 
the  shot  to  be  stationary  on  the  bottom,  and  the  ship  at  rest  on  the  top  of  the  sea,  the  current  will  take  the 
twine  off  from  the  leel  at  double  its  own  velocity  nearly. 
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Now  if  tbe  time  occupied  by  each  100  fathoms  ia  running  out  were  to  be  noted  at  every  sounding,  we 
should  be  furnished  not  only  with  the  means  of  determining  with  some  degree  of  probability,  at  what  depth 
this  under  current  is  encountered,  but  we  should  have  thc  means  of  determining  its  velocity  also  ;  and  except 
in  those  cases  where  the  velocity  of  the  current  happens  to  be  that  of  halfthe  rate  at  which  the  shot  was  sink- 
ing  just  before  reaching  the  bottom,  we  shall  likewise  have  data  for  determining  what  rates  are  due  the  shot 
and  what  the  current,  and  consequently  whether  bottom  be  reached  or  no. 

Lieutenant  Taylq|r  has  kindly  promised  when  the  new  line,  of  which  a  fresh  supply  of  40,000  has  been 
ordered,  reaches  the  *'  Albany,"  to  have  it  marked  at  every  100  fathoms,  and  to  note  at  every  sounding,  the 
ti  me  it  requires  the  shot  to  take  out  successively  as  it  goes  down,  every  100  fathoms. 

I  am  permitted  by  Commodore  Warrington  to  quote  Capt.  PIatt's  reports  to  him  upon  the  subjectofthese 
interestin|^  experiments. 


Captain  Platt  to  Commodore  Warrington. 
U.  S.  Sloop  of  War  "  Albany,"  Harbor  of  St.  Thomas,  Islandof  St  Thomas, 

December  18/A,  1850. 

*'  Sia: — In  conformity  with  your  instructions,  I  have  the  honor  to  report  the  results  of  our  attempts  at 
deep  sea  soundings. 

Our^r*^  sounding,  made  with  theline  provideJ  by  the  Department  for  that  purpose,  and  a  thirty-two 
poundshot  attached,  was  attempted  on  the  6th  of  December,  in  lat  38^  SS'  North,  and  long.  66^  31'  West, 
both  by  dead  reckoning.  Atthis  time,  bottom*  was  found  with  1,625  fathoms  of  line  which  ran  out  in  27 
minutes. 

On  the  7th  and  8th  of  December,  the  weather  was  too  rough  to  admit  of  souuding. 

On  the  9th  of  December,  being  by  dead  reckoning  in  lat  33°  34'  North,  and  long.  61°  38^  West,  we 
found  bottom*  with  1,950  fathotns  of  line,  running  out  in  one  hour  and  three  minutes,  with  a  drift  of  one  mile, 
On  this  day,  six  shots  were  lost  in  unsuccessful  efforts,  the  line  parting  with  the  heaving  of  the  ship.  A  bar 
of  iron,  weighing  12  pounds,  was  also  tried  without  success.  The  result^ras  at  last  obtained  by  means  of  a 
bar  of  lead,  weighing  13  pounds. 

On  the  lOth  of  December,  no  sounding  was  attempted  in  consequence  of  the  rough  weather. 

On  the  llth  of  December,  our  third  nnd  fourth  soundinjs  were  effected.  The  /ormer  was  taken  in  lati- 
tude,  by  observation,  30°  05^  North,  and  longitude  by  chronometer,  58°  12^  West,  with  1,000  fathoms*  of 
line,  running  out  in  eleven  minutes.  The  latter  sounding  was  made  in  observed  latitude  29°  58^  North,  and 
longitude  58°  48'  West,  with  1,500*  fathoms  of  line  running  outin  twenty-eight  minutes.  The  former  sound- 
ing  was  effected  under  a  light  breeze,  and  the  latter  in  a  dead  calm,  during  which  the  ship  had  no  perceptible 
drift.     Eleven  shots  were  expended  before  the  soundings  of  this  day  were  secured. 


*  Furtber  experimenta  latiafied  Captain  PlaU  that  he  did  not  get  bottom  on  any  one  of  theae  occationa.— M.  F.  M. 
23 
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On  the  12lh  of  December,  afler  lying  to  for  two  hours,  notbing  was  accomplished.  Five  experiments 
were  made  with  an  oiled  line,  running  out  respectiv^ly  600, 20,  300, 550,  and  200  fathoms.  Two  experiments 
were  also  made  dispensing  witb  the  oil,  the  sixth  shot  for  the  day  being  lost  at  a  depth  of  200  fathoms.  The 
seventh  and  last  sounding  for  the  day  was  made  with  three  bars  of  iron  lashed  together,  and  having  an  aggre- 
gate  weight  of  twelve  pounds.     The  line  parted  near  the  reel,  after  1,000  fathoras  had  been  run  out. 

Our  time  until  tbe  16th  was  spcnt  in  waxing  the  twine  preparatory  to  other  expericnents.  On  this  day, 
in  observed  latitude  21°  34^  North,  and  longitude  by  chronometer,  63°  23'  West,  thelin^ran  out  ia28  minutes, 
and  parted  at  1,600  fathoms^ 

This  is  the  extent  of  our  experiments,  and  the  best  lesults  we  have  been  aUe  to  attain.  I  am  convinced, 
from  the  frequent  parting  of  our  line  under  such  variou»  circumstances,  with  reduced  tension,  at  such  difierent 
lengths,  with  equal  strain,  and  with  repeated  marks  of  fracture  in  the  strands,  that  the  twine  fumished  was 
not  suitable  for  our  use.  If  the  knots  had  been  well  fastened,  and  the  strength  of  the  line  equal  in  all  its  parts, 
results  more  satisfactory  to  oursclves  and  more  valuable  to  others  might  have  been  obtained. 

I  have  reason  to  commend  the  perseverance  and  scientific  skill  wrth  which  these  experiments  have  been 
prosecuted  by  Lieut.  Taylor.  I  am  confident  that  every  effort  within  our  power  was  madeby  him  to  render 
these  soundings  as  complete  and  accurate  as  the  materials  furnished  us  would  warrant. 

Since  discovering  the  defectiveness  of  theline,  and  observing  its  liability  to  fracture,  especially  at  great 
lengths,  I  have  been  suspicious  that  in  no  case  we  had  reached  the  bottom,  although  the  cessation  of  the  strain 
upon  the  line  had  been  regarded  as  indicating  a  legitimate  sounding. 

About  14,000  fathoms  of  the  sounding  line  supplied  us  yet  remain,  with  which  J  sball  continue  experi- 
ments  at  the  first  opportunity. 

Havana^  Island  qf  Cubay  January  20thy  1851. — I  beg  leave  (continues  Capt.  Platt,  furiher)  to  reportthe 
progress  of  our  experiments  in  deep  sea  soundings.  Subsequently  to  the  attempts  reported  on  the  18th  of 
December,  1850,  our  next  sounding  was  made  on  the  29th  of  the  same  montfa,  in  latitude  17^  54'  North,  and 
longitude,  by  chronometer,  67°  28'  West, — bemg  below  the  Mona  Passage,  midway  between  the  west  end  of 
Porto  Rico  and  Mona  Island.  The  Jine  used  on  this  occasion  was  waxed,  and  the  sounding  was  made  with- 
out  once  severing  it;  1200  fathomsof  line  were  run  out  in  17  minutes,  with  a  drift  of  about  one-half  a  mile. 
The  tempcrature  of  the  air  81°,  and  of  the  water  84°. 

On  the  4th  of  Januaty,  1851,  being  becalmed  in  going  out  of  St.  Doraingo,  soundings  were  found  with 
a  vertical  line  of  370  fathoms,  the  ship  lying  about  nine  miles  from  land, — latitude  18°  30^  North,  longitude 
69°  41'  West.  Temperature  of  the  air  80°,  and  of  the  water  82°.  The  line  ran  out  in  five  minutes.  It  was 
waxed,  and  did  not  part  except  in  the  effort  to  recover  the  shot. 

With  a  similar  line,  on  the  next  day,  January  5th,  at  4  P.  M.,  we  found  bottom  in  nmeteen  minutes,  at 
1275  fathoms,  with  about  one-half  a  mile  drift.  We  lay  in  latitude  17°  16'  North,  and  longitude  71°  26i' 
West,  with  Altavela  in  sight.     Temperature  of  the  air  82°,  and  of  the  water  the  same. 

On  the  l3th  of  January,  at  noon,  three  unsuccessful  attempts  at  soundings  were  made  with  a  waxed  line. 
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which  parted  the  first  time  in  two  minutes  at  250  fathoms,  the  second  time  in  three  minutes  at  300  fathoms, 
and  the  third  time  in  eighteen  minutes  at  1200  fathoms.  These  failures  occurred  in  observed  latitude  19^  12^ 
North,  and  longitude,  by  chronometer,  76°  05^  West,  withthe  temperature  of  theairSS^^and  of  the  water  82°. 

On  the  16th  of  January,  two  successful  soundings  were  made, — the  former  in  latitude22°  29^  North,  and 
longitude  84°  35'  West,  at  3.30  P.  M.,  and  the  iatter  in  latitude  22°  32^  North,  and  iongitude,  by  chrono- 
meter,  84°  32'  West,  at  5  P.  M.  In  the  former  case,  the  line  ran  420  fathoms  in  five  minutes, — in  the  latter 
720  fathoms  in  eight  minutes,  with  the  temperature  of  the  air  82°,  and  of  the  water  80°.  Between  these 
soundings  in  which  bottom  wasfound,  twounsuccessful  experiments  had  been  made  to  verify  the  first,  but  in 
one  case,  the  line  parted  at  280  fathoms,  and  in  the  other  case,  a  squall  drove  us  so  rapidly  as  to  render  the 
cast  unreliable.     All  these  experiments  were  made  with  a  v;axed  line. 

*  From  the  effect  upon  the  line  when  bottom  was  assuredly  reached  ia  these  experiments,  a  suspicion  bas 
been  thrown  upon  the  soundings  made  before  arriving  at  St.  Thomas. 

Further  experiments  I  shall  endeavor  to  prosecute,  and  to  report  as  soon  as  practicable. 

Santiago  de  Cuba^  February  Sth,  1851. — Ibeg  leave  (to  continue)  to  report  the  results  ofsottndmgsmade 
since  my  communication  of  the  20th  ult. 

The  first  deep  sea  sounding  was  made  at  noon  on  the  28th  of  January,  in  North  latitude  24°  05f  and  West 
longitude  82°  Od'.  Bottom  was  found  with470  fathoms  of  line,  runnmg  out  in  about  six  minutes.  The  tem- 
perature  of  the  air  78°,  and  of  the  water  80°. 

The  next  day,  January  29th,  two  shots  were  lost  in  unsuccessful  attempts,  the  line  parting  in  both  in- 
stances,  once  at280  fathoms,  and  once  360  fathoms.  At  a  third  trial,  bottom  was  found  with  500  fathoms  of 
line  ninning  out  in  about  six  minutes  and  a  half.  This  sounding  was  taken  in  North  latitnde  24°  37',  and 
West  longitude  79°  48'.  I  was  the  more  gratified  with  succeeding  in  this  third  attempt,  because  it  had  been 
questioned  whether  the  gradually  decreasing  velocity  of  the  shot^s  descent,  would  not  become  equal  to  the 
Telocity  of  the  current  in  the  Gulf  Stream,  and  the  line  be  taken  out  indefinitely  at  a  consequent  speed.  It  can- 
Dot  now  be  questioned  that  bottom  was  found,  as  stated.  From  the  time  of  these  experiments  until  our  arri?al 
on  the  2d  of  February  at  Cape  Haytien,  a  strong  wind  and  heavy  sea  rendered  soundmgs  impracticable. 

On  the  6th  February,  at  noon,  we  sounded  during  a  calm  oflF  Cape  Haytien.  The  line  ran  perpendicularly 
640  fathoms  in  8  mmutes  and  45  seconds.  Our  position  by  bearings  was  in  latitude  19°  57'  North,  and  longi- 
tude  72°  11'  West.     Temperature  of  the  air  82°,  and  of  the  water  the  same. 

On  the  7th  of  Febniary,  being  in  the  Windward  Passage,  midway  between  Cuba  and  St.  Domingo,  bot- 
tom  was  reached  with  840  fathoms  of  line,  running  out  in  ten  minutes  and  two  seconds.  I  cannot  determine, 
bowever,  what  allowance  to  make  for  drift  on  this  occasion,  nor  infer  with  anycertainty  tiieactaaldepthfound 
at  this  position.  Although  in  heaving-to  for  these  experiments,  sail  is  always  reduced  to  topsails ;  yet  the 
unavoidable  drift  during  a  strong  breeze,  materially  eflFects  our  lesult,  and  prevents  our  giving  at  thebestmore 
than  an  approximate  estimate.  Lieut.  Taylor,  who  conducts  these  experiment  quite  enthusiasticaUy,  will  take 
pleasure  in  using  the  first  opportunity  to  make  an  attempt  at  sounding  from  a  boat,  and  ascertain  the  com- 
paratiTe  resolt. 
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I  should  add,  that  since  ascertaining  Ihe  greater  tenacity  of  the  waxed  line,  we  use  it  altogether  in  these 
deep  soundings. 

I  shall  continue  these  experiraents  on  all  practical  occasions  so  long  as  our  inaterials  la^t. 

Pensacola — July  15th,  1851. — I  have  the  honor  to  submit  to  you  the  following  report  of  our  sounding  op- 
erations  since  the  19th  April.  We  have  improved  every  opportunity,  but  owing  to  the  nature  of  the  service 
on  which  the  ship  has  bcen  employed,  I  am  not  able  to  present  you  with  as  important  results  as  I  could  have 
wished. 

April  19th,  1851.— Latitude  23°  2V  North,  longitude  82°  44'  West,  got  bottom  with  995  fathoms,  waxed 
line,  time  of  running  16  minutes,  48  seconds.  Tempeiature  air  79°,  teniperature  water  80°.  On  this  occa- 
sion  it  was  quite  calm,  and  the  line  ran  down  perpendicularly,  the  sea  being  so  smooth  we  were  enabled  to 
let  the  shot  take  theline  offthe  reel,  without  attempting  to  pay  it  out,  as  we  usually  do,  when  there  is  any 
motion,  this  accounts  perhaps  for  the  length  of  time  the  shot  occupied  in  descending. 

April  20th,  1851. — Off  the  Tortugas,  dropped  a  shot  overboard  expecting  to  find  shoal  water,  but  I  was 
somewhat  surprized  to  find  only  21  fathoms.  The  line  proving  very  strong,  the  shot  was  hauled  up  from  that 
depth  and  secured.  I  mention  this  circumstance  only  to  show  you  that  some  parts  of  the  line  fumished  are  of 
excellent  quality. 

April  21st,  1851.— Latitude  25°  19^  North,  longitude  83°  41'  West,  got  bottom  in  52  fathoms  with  the 
patent  lead.     Temperature  air  82°,  temperature  water  78°. 

April  22d,  1851.— Latitude  26°  43'  North,  longitude  84°  41'  West,  got  bottom  in  137fathoms.  Tempe- 
rature  air  79°,  temperature  water  78°. 

April  23d,  1851.— Latitude  29°  12'  North,  longitude  86°  01'  West,  got  bottom  in  152  fathoms.  Tempe- 
rature  air  76°,  temperature  water  72°. 

No  other  opportunity  for  sounding  occurred  until  the  13th  June,  on  a  passage  from  Havana  to  Pensacola; 
on  the  evening  of  that  day,  being  in  latitude  27°  OO'  North,  longitude  65°  43'  West,  we  got  bottom  with 
1327  fathoms,  waxed  line.  Time  of  running  27  minutes  31  seconds.  Temperature  air  85°,  temperature 
water  84°.     Drift,  at  the  rate  of  a  half  a  mile  an  hour. 

June  14th,  1851.— At  9  A.  M.,  in  latitude  27°  b&  North,  longitude  85°  44'  West,  got  bottom  with  376 
fathoms  line  ;  some  mistake  was  made  in  noting  the  time  of  running.  Drift  nothing.  Temperature  air  85°, 
temperature  water  84°.  At  6  P.  M.,  of  the  same  day,  in  latitude  28°  27'  North,  longitude  85°  54'  West,  got 
bottom  with  220  fathoms  line.  Time  of  running  2  minutes  8  seconds.  Temperature  air  85°.  temperature 
water  84°.     Drift  nothing. 

Our  line  is  nearly  all  expended ;  we  have  about  2500  fathoms  remaining,  and  there  is  none  in  store  here 
for  future  operations." 
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Captain  Platt  to  Commodore  Morris, 

U.  S.  Ship  Albany,  San  Juan  de  Nicaragua,  January  18/A,  1852. 

**  SiR : — I  avail  inyself  of  an  opportunity  of  sending  a  letter-bag  by  the  "  Prometheus,"  to  forward  my 
report  of  our  deep  sea  soundings  since  July,  1851. 

On  leaving  Pensacola  in  November  last,  I  required  from  the  Naval  Storekeeper  40,000  fathoms  of  line 
and  12  leads,  which  had  been  sent  there  for  the  purpose  of  continuing  these  experiments. 

On  the  2d  December,  being  in  latitude  24°  25^  North,  longitude  83°  23'  West,  bottom  was  found  with 
1531*  fathoms  line ;  time  running,  23  minutes  29  seconds.     Drift,  at  the  rate  of  a  mile  an  hour.     Temp.  air  ^ 

71°,  temp.  water  80°.     I  was  much  pleased  to  find  the  line  of  excellent  quality.  j 

December  lOth,  1851.— In  latitude  27°  04'  North,  longltude  79°  44'  West,  a  sounding  was  got  with  380  ■ 

fathoms  line  ;  time  of  running,  4  minutes  51  seconds.     Temp.  air  74°,  temp.  water  80°.  * 

The  same  day  having  changed  our  latitude  to  27°  16'  North,  longitude  79°  49^  West,  we  repeated  the  ^ 

experiment,  and  got  bottom  with  274  fathoms  line  ;  time  of  running,  3  minutes  24  seconds.     Temp.  air  78^, 
temp.  water  79°.     This  result  being  uncxpected,  the  operation  was  immediately  repeated,  and  bottom  was  ^ 

got  with  284  fathoms  line ;  the  same  running  time  and  temperature.  '  j 

Having  made  up  my  mind  to  get  seversd  casts  across  the  Florida  stream,  so  as  to  make  sure  of  the  greatest 
depth  at  this  part  of  its  course ;  I  was  very  much  disappointed  in  finding  myself  npon  the  western  side  of  the 
channel,  as  the  soundings  proved  ccnclusively. 

The  wind  was  too  light  to  enable  me  to  get  back  into  the  middle  part  of  the  stream,  and  I  was  reluct- 
antly  compelled  to  relinquish  my  design. 

The  error  in  our  position  can  be  easily  accounted  for,  by  the  fact  that  we  were  from  6  P,  M.  of  the  8th, 
beating  about  in  this  narrow  pass  and  rapid  stream,  without  observations,  or  being  able  to  get  hold  of  any 
landmark.  Near  sunset  of  the  same  day,  I  ordered  another  cast  to  be  taken,  which  gave  bottom  at  440 
fathoms ;  time  of  running,  5  minutes  47  seconds.  Latitude  27°  55^  North,  longitude  79°  45^  West.  Temp. 
air  73°,  temp.  water  79°. 

On  the  llth  December,  1851,  in  latitude  27°  51'  North,  longitude  79°  09^  West,  bottom  was  got  with 
670  fathoms  line;  time  of  running,  11  minutes  49  seconds.  Temp.  air  78°,  temp.  water  76°.  Drift,  one 
mile  an  hour.  At  sunset  of  the  same  day,  I  renewed  the  experiment,  and  found  bottom  with  631  fathoms. 
I  regard  this  sounding  as  perfectly  accurate,  every  circumstance  being  favorable ;  latitude  27°  34'  North, 
longitude  70°  54'  West.     Time  of  running,  9  minutes  38  seconds.     Temp.  air  75*,  temp.  water  76°. 

On  the  12th  December,  1851,  got  bottom  with  690  fathoms  line;  time  of  running,  10  minutes  22  sec- 
onds.  Latitude  27°  19^  North,  longitude  77°  18'  West.  Temp.  air  78°,  temp.  water  76°.  Nearly  calm, 
no  drift. 

At  sunset  the  same  day,  having  changed  our  latitude  to  27°  lO'  North,  longitude  76°  ^y  West,  got 
another  cast,  and  found  bottom  with  1180  fathoms  line;  time  of  running,  24  minutes  29  seconds.     Temp.  air 
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75°,   temp.   water  76°.     Nearly   calm,  no  drift.     I  was  much  surprised  at  the  great  difference  between  this 
sounding  and  the  preceding  one,  but  there  is  no  reason  to  doubt  their  entire  accuracy. 

December  13th,  1851.— Got  bottom  with  1916  fathoms,  latitude  27°  W  North,  longitude  75°  06'  West; 
time  of  running,  43  minutes  13  seconds.     Temp.  air  81°,  temp.  water  76°.     Drift  one  mile  an  hour. 

December  14th,  1851. — It  being  quite  calm  at  9  A.  M.,  sounded,  but  unfortunately  the  line  parted  after 
running  1590  fathoms.  I  regretted  this  accident,  (the-  first  that  has  happened  to  our  new  line,  which  is 
of  superior  quality)  very  much,  as  the  line  was  quite  perpendicular.  A  breeze  springing  up,  I  concluded  to 
defer  another  trial  until  evening.  At  5  P.  M.,  we  sounded  again,  and  got  bottom  with  1,874  fathoms  line; 
time  of  running,  52  minutes  4  seconds.  Latitudc  26°  28'  North,  longitude  73°  50  West.  Temp.  air  78°, 
temp.  water  76°.     Drift,  three  fourths  of  a  mile  an  hour. 

On  the  15th  December,  1851,  the  deepest  sounding  was  taken  that  has  yet  heen  made  by  this  ship ;  got 
bottom  with  4396  fathoms  line ;  time  of  running,  1  hour  52  minutes  67  seconds.  Latitude  25°  30^  North, 
longitude  72°  07'  West.     Temp.  air  78°,  temp.  water  76°.     Drift,  one  mile  an  hour. 

On  the  16th  December,  1851,  bottom  was  got  with  2100  fathoms  line;  time  of  running,  48  minutes  7 
seconds.  Latitude  24°  48^  North,  longitude  70°  22'  West.  Temp.  au"  80°,  temp.  water  79°.  Drift,  three- 
fourths  of  a  mile  an  hour. 

On  the  17th  December,  1851,  we  commenced  sounding  in  a  cahn,  and  ran  out  3,600  fathoms  Une,  without 
getting  bottom.  A  breeze  springing  up  ahead  caused  the  line  to  foul  under  the  bottom.  Latitude  24°  41' 
North,  longitude  69°  39'  West.  Temp.  air  84°,  temp.  water  80°.  Time  of  running,  2  hours  6  mmutes  36 
seconds.  This  experiment  was  made  with  one  of  the  leads  that  were  sent  out  with  the  line.  It  proves,  I 
think,  that  they  are  too  light,  or  that  their  shape  is  not  the  best  for  rapid  descent.  On  the  15th  inst.,  a  32 
pound  shot,  was  used,  which  went  800  fathoms  deeper  in  14  minutes  less  time. 

December  19th,  1851. — Got  bottom  with  2,990  fathoms  line;  time  of  running,  1  hour  19  minutes  50 
seconds.  Latitude  22°  40^  North,  longitude  69°  OO'  West.  Temp.  air  80°,  temp.  water  80°.  Drift,  three- 
fourths  of  a  mile  an  hour. 

On  the  9th  January,  1852,  our  next  experiment  was  made.  In  the  interval,  the  ship  visited  Cape  Haytien 
and  Chagres.  The  passage  between  those  two  ports  was  particularly  unfavorable  for  sounding,  the  wind 
being  very  fresh,  and  the  sea  high.  Upon  the  date  last  mentioned,  being  on  my  passage  from  Chagres  to 
his  place,  in  latitude  9°  44'  North,  longitude  81°  01' West,  got  bottom  with  1,690  fathomsline;  time  of 
running,  32  minutes  29  seconds.     Temp.  air  87°,  temp.  water  81°.     Drift,  three  fourths  of  a  mile  an  hour. 

In  order  to  enableyou  to  compare  the  results  fumished  by  theleadsand  shot,  I  annexthefoUowingtables: 
December  2d,   32  pound  shot.  December   llth,  (2d)   32  pound  shot. 

"  lOth,  (Ist)  lead.  "  12th,  (Ist)  32  pound  shot 

<'  «       (2d)  32  pound  shot.  "  "      (2d)  32         " 


ii 


(3d)  32        "  "  13th,  32  pound  shot. 

(4th)  32         "  "  14th,  (Ist)  lead. 


llth,  (Ist)  lead.  "  "      (2d)  lead. 
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December     15th,  32  pound  shot.  December     19th,  32  pound  shot. 

"  16th,-32         "  January  9th,  lead. 

"  17th,  lead. 

It  is  proper  to  mention  that  the  cruising  of  this  ship,  in  the  interval  between  the  dates  mentioned  in  the 
first  paragraph  of  this  report,  was  performed  in  the  vicinity  of  Havana,  near  which  place  I  had  already  taken 
so  many  soundings,  that  I  was  disposed  to  economise  the  small  quantity  of  the  line  I  then  had,  so  as  to  use 
it  in  other  places  not  yet  visited  by  me. 

Pensacola. — ^April  13th,  1852. — I  have  the  honor  to  submit  to  you  the  result  of  two  deep  sea  soundings 
made  on  my  passage  from  San  Juan  de  Nicaragua  to  Havana. 

15th  February,  1852. — Sounded  and  got  bottom  with  2,397  fathoms  line ;  time  of  running,  47  minutes  29 
seconds.  Latitude  11°  23'  North,  longitude  79°  36'  West.  Temp.  air  §2°,  temp.  water  82°.  Drift  rather 
more  than  a  mile  an  hour. 

16th  February,  1852. — Sounded  and  got  bottom  with  2,440  fathoms  line;  time  of  running  51  minutes 
40  seconds.  Latitude  12°  25^  North,  longitude  78°  22^  West.  Temp.  air  82°,  temp.  water  80°.  Drift  one 
mile  an  hour. 

These  are  the  only  soundings  made  since  my  last  report." 


Captain  Platt  mentions  that  these  soundings  were  performed  generally  under  the  immediate  superinten 
dence  of  his  accomplished  first  Lieut.,  Wm.  Rogers  Taylor,  U.  S.  N. 

Lieut  Taylor  kept  minute  records  of  the  operations  connected  with  each  sounding,  and  had  the  kind- 
ness  to  furnlsh  me  with  copies  of  them,  simply  for  my  own  satisfaction.  It  is  obvious  that  he  never  designed 
his  souuding  journals  for  publication.  But  they  are  not  the  less  valuable  for  that  reason;  and  he  will  I  hope 
pardoD  me  the  liberty  I  am  taking,  for  the  sake  of  the  motive  I  have  in  view,  which  is  to  let  other  officers  have 
the  benefit  of  his  experience.  The  freedom  with  which  the  difficulties  in  his  own  case  are  stated; — his  ac- 
count  of  the  manner  of  overcoming  them,  the  statement  of  his  success  and  his  failures,  will  all  afTord  most  valu- 
able  assistance  to  other  officers  engaged  with  the  sarae  thing,  and  encountering  similar  difficulties.  It  is, 
therefore,  that  I  take  the  liberty  of  publishing  unofficial  papers  that  were  never  intended  for  the  public  eye. 

Deep-sea  Sounding  Jovmal  kepl  by  Lieui,  Wm,  Rogers  Taylor,  on  board  ihe  U.  S,  ship  ^lbany,  Com.  Plait. 


Date. 

Lat.  Obs. 

N. 

Lat.  D.  R. 

N» 

Lon?.  Obs. 

Lone.  D.  R. 

Fathoms. 

Time  running 
out. 

TcmpVc. 
Air. 

Temp*re. 
Water. 

Remarks. 

1850. 
Dec.  6. 

o     / 

o     / 
38  38 

o      / 

o     / 
66  31 

1625 

27  minutes 

o 
61 

o 

68 

No  bottom. 

7. 
8. 

37  09 
35  14 

— 

64  59 
63  01 

>  Tooro 

ugh  to  sound 

9. 

— 

33  34 

— 

61  38 

1950 

1  hour  3  m. 

68 

72 

Drift  1  raile. 

\ 
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"  Mem. — 9th. — We  lost  six  shot  in  attempting  to  sound  to-day,  o^ing  to  the  heavy  swell,  which  caused 
the  line  to  snap  when  the  ship  rose  abaft.  We  then  tried  a  bar  of  iron  which  weighed  about  twelve  pounds, 
which  descended  more  rapidly  than  the  shot ;  but  the  line  failed  and  snapped.  At  length  we  resorted  to  a 
thirteen  pound  lead,  and  got  bottom  as  above.  The  light  weight  of  the  lead  caused  the  line  to  go  out  very 
slowly  towards  the  last,  but  I  have  no  doubt  of  the  sounding.  I  set  the  drifl  at  about  one  mile,  from  which 
you  can  easily  calculate  the  perpendicular  depih.  The  first  day  we  lost  one  shot  only  by  ihe  parting  of  the 
line  ;  the  second  attempt  was  entirely  successful. 

"lOth.  Lat.  obs.  N.  31°  54'.     Long.  D.  R.  W.  61°  15'.     Too  rough  for  sounding. 

"  llth.  The  experiments  of  to-day  havecast  a  doubt  over  the  former  soundings,  and  I  am  now  uncertain 
whether  we  have  ever  obtained  bottom.  This  forenoon  we  got,  as  I  supposed,  an  excellent  cast,  and  the  line 
stopped  running  out  at  1,000  fathoms ;  the  strain  was  very  great  upon  the  line,  when  it  was  pulled  upon,  but 
as  the  breeze  was  light,  it  was  some  minutes  before  it  parted.  I  felt  confident  that  we  got  bottom  at  the  time. 
But  this  afternoon  there  was  as  perfect  a  calm  as  I  ever  saw;  we  thought  it  would  be  well  to  verify  the  cast 
of  the  forenoon,  and  renewed  the  soundings ;  the  line  slopped  running  out  at  1,500  fathoms,  and  the  ship  had 
not  drifted  apparently  ten  yards ;  the  line  was  up  and  down.  But  upon  pulling  upon  it,  the  iine  came  in 
gradually,  though  very  heavily ;  indeed,  sufBciently  so  as  to  cause  me  to  believe  that  if  the  ship  had  had 
headway  it  would  have  parted.  And  yet  we  hauled  in  some  three  hundred  fathoms,  the  weight  diminishing  as 
it  rose,  but  with  no  sudden  relief  of  strain,  as  if  the  line  had  snapped.  It  at  once  occurred  to  me  that  if  the 
shot  had  broken  the  line  at  that  depth,  the  effect  upon  the  reel  would  have  been  the  same,  and  it  became  doubt- 
ful  whether  we  had  got  bottom  in  this,  or  in  any  other  sounding.  We  have  lost  elevrn  shot  to-day  ;  once  the 
line  snapped  at  300  fathoms,  and  once  at  600  fathoms.  I  ought  to  say,  rather,  that  the  knots  made  by  the 
rope-makers  slipped.  The  twine  seems  to  be  of  unequal  strength,  and  sometimes  parts  without  the  slightest 
apparent  cause ;  it  may  be  that  the  knots  have  slipped  on  such  occasions.  I  know  that  some  knots  have 
slipped,  from  hauling  in  the  end,  and  finding  it  cut  square  off,  whereas  a  fracture  always  leaves  the  strands  of 
different  lengths  at  the  broken  end.  We  have,  at  last,  learned  how  to  start  the  shot  fairly,  which  is  a  point  of 
great  importance.  Take  three  parts  of  the  twine,  for  about  fifteen  fathoms,  and  lower  the  shot  into  the  water 
carefully  :  hold  back  the  reel  (which  is  fitted  wiih  a  crank,  and  stands  upon  a  support,)  until  it  takes  the 
whole  weight  of  the  shot  upon  the  three  parts,  eight  or  ten  fathoms  of  which  remain  upon  the  reel ;  when  all 
ready,  let  go  the  crank,  and  the  shot  descends  without  jerking  ;  it  is  necessary  to  have  a  compressor  upon  the 
edge  of  the  reel,  to  keep  it  from  revolving  too  rapidly,  as  the  line  is  apt  to  run  off  and  get  foul  in  such  cases  ; 
a  piece  of  old  canvas  in  a  man's  hand,  is  probably  the  best  thing  of  the  sort  that  can  be  used.  I  am  well 
satisfied  with  our  reel,  (which  was  made  by  Captain  Platt's  direction  at  the  Boston  Navy  Yard,)  and  am  also 
satisfied  of  the  entire  practicability  of  this  mode  of  sounding,  if  vou  can  get  us  good  line  ;  by  good,  I  mean  of 
equal  strength.  I  send  you  a  specimen  of  our  twine,  which  easily  bears  the  shot,  but  in  some  cases  has  parted 
with  it  when  there  has  been  no  jeik,  and  no  unusual  duration  of  the  strain.  I  should  think  that  you  might 
have  good  twine  made  of  this  size,  of  fine  flax,  and  carefully  knotted,  or  spun  in  one  length,  which  would 
anawer  every  requirement. 
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"  Lat  obs.  30^  OS'  N.,  long.  chro.  58^  52^  W.  Line  run  out  1,000  faths.  Time  ninning  oui  11  minutes. 
Temp.  air  78°.  Temp.  water  74°.  Lat.  obs.  29°  58^  N.,  Long.  58°  48'  W.  Line  run  out  1,500  fathoms. 
Time  running  out  28  minutes.     Temp.  air  72°,  temp.  water  74°.  # 

^^  December  I2th,  The  experiments  in  sounding  to-day  have  been  signally  unfortunate,  and  I  much  fear 
that  no  satisfactory  result  will  ever  be  obtained  with  the  line  we  have.  In  fact,  it  is  only  throwing  away  the 
shot,  and  is  moreover  a  complete  loss  of  time.     We  lay  to  two  hours  to-day,  and  achieved  nothing. 

^^  The  Ist  shot  parted  after  running  7  minutes,  at  a  depth  of  600  fathoms  ;  the  fracture  took  place  near 
the  surface,  and  I  send  you  the  end  that  we  hauled  up.  You  will  see  how  it  untwisted,  although  it  did  not 
break  there.  The  twisted  end,  with  a  single  knot  upon  it,  is  where  it  broke,  I  think  there  was  a  knot  there 
which  slipped. 

^^  The  2d  shot  parted  at  about  20  fathomsbelow  the  surface  ;  no  jerk,  and  thereel  runningfreely.  I  sepd 
you  the  end  that  we  hauled  up,  it  has  two  knots  near  it.  You  will  see  that  both  this  and  the  former  are  clean, 
sharp,  cut  ends.     I  tbink  that  this  also  was  knotted  and  slipped. 

^^  Tbe  3d  shot  parted  the  line  between  the  reel  and  my  hand,  when  it  had  desceiided  SOOfathoms,  and  had 
been  running  about  2^  minutes.  I  send  you  the  end  which  has  three  knots  near  i^.  It  is  a  decided  break ; 
though  tbere  was  no  reason  why  it  should  have  broken  :  the  reel  was  running  freely,  and  no  strain  upon  the 
lioe.     It  is  though  evidently  a  weak  spot. 

*^  The  4th  shot  parted  the  line  at  a  great  depth,  when  it  had  run  out  550  fathoms,  and  had  been  ninmng 
5  minutes. 

^^  The  5th  shotpartedin  the  same  way,  after200  fathoms  had  run  ouL 

"  In  these  five  ezperiments  the  line  was  ailed. 

^*  The  6th  shot  parted  the  line  after  200  fathoms  had  run  out ;  the  biling  was  dispensed  with  in  this  case. 

^^  The  seventh  and  last  sounding  was  made  with  an  unoiled  line,  with  three  bars  of  iron  lashed  together, 
about  18  inches  long,  and  weighing  about  12  Ibs.  The  line  parted  after  running  out  1,000  fathoms  between 
the  reel  and  my  hand,  when  the  weight  was  descending  very  slowly  indeed  ;  there  was  scarcely  strain  enough 
to  tum  tbe  reel ;  it  is  evidently  a  s/rp,  as  you  may  see  from  the  end,  which  I  send  you ;  it  has  seven  knots 
near  it.     It  had  been  running  22  minutes. 

"  I  also  send  you  two  specimens,  cut  from  our  twine,  to  show  you  what  sort  of  stuff  has  been  sent  to  us. 
As  a  mattei  of  strict  fect,  we  are  somewhat  to  blame  for  the  slipping  of  the  knots,  although  we  had  no  reason  to 
suspect  that  they  would  slip  before  yesterday.  Still,  the  makers  should  be  rowed-up  for  being  so  feithless. 
By  the  way,  we  did  not  get  the  line  until  a  day  or  two  before  we  sailed,  and  had  no  chance  to  examine  it 
carefuUy,  and  were  even  obliged  to  niark  it  in  the  greatest  huriy.  Capt.  Platt  was  informed  that  it  would  be 
sent  to  him  maiked  at  every  thousand  fathoms,  but  it  did  not  have  a  mark  npon  it.  Send  us  good  line,  and 
we  will  give  you  as  many  soundings  as  you  wish.  The  captain  is  much  interested  in  the  experiments,  as  yoa 
may  see  from  the  expenditure  of  shots  ;  we  have  lost  25  in  these  few  experiments,  enougfa  to  show  that  the 
Ime  is  not  trustworthy.  A  light  weight  gives  very  uncertain  sounding,  by  reason  of  the  great  length  of  time 
it  takes  to  nin  out,  and  the  great  drift  in  consequ^uQe. 
24 
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"  December  16th. — ^For  several  days  past  we  have  been  overhauling  the  line,  re-knotting  it,  and  waxing 
it ;  to-day  we  made  another  expeiiment ;  the  line  run  well,  and  parted  at  1,600  fathoms.  I  have  no  doubt 
that  the  wax  was  of  service  to  it,  but  the  line  is  not  suitable,  and  we  did  not  deem  it  expedient  to  try  it  again 
to-day. 

"  Lat.  obs.  21'*  34'  N.;  Long.  chro.  63°  24'  W.  Temp.  air  84°,  temp.  water  81^  Time  the  linc 
was  running  out,  28  minutes.'' 

"  December  29thy  1850. — Since  our  last  soundings,  wehave  visited  St.  Thomas,  Santa  Cruz,  and  Ponce. 
We  arrived  at  St.  Thomas  on  the  next  day,  after  taking  the  last  sounding ;  the  run  from  St.  Thomas  to  Santa 
Cruz  occupied  about  four  hours  only,  and  the  passage  from  Santa  Cruz  to  Ponce  was  made  in  the  night. 
We  are  now  on  our  way  from  Ponce  to  St.  Domingo.  This  afternoon  we  hove  to  opposite  that  portion  of  the 
Mona  Passage  between  the  west  cnd  of  Porto  Rico  and  Mona  Island.  We  were  successful  in  getting  bottom, 
beyond  a  doubt,  and  the  fact  settles  the  question  of  our  former  experlments,  and  proves  that  we  have  never 
before  got  bottom.  I  judge  entirely  from  the  strain  upon  the  line,  after  the  shot  stopped ;  the  drift  of  the  ship 
was  sufficient  to  part  it,  and  the  strain  was  unlike  any  we  have  had  before.  Lat.  17°  54'  N.,  Long.  chro. 
67°  28'  W.  1,200  fathoms  of  waxed  line  run  out ;  drift  about  half  a  mile  ;  time  of  running  out,  17  minutes. 
Temp.  air  81° ;  temp.  water  84°.     One  shot  expended. 

"  January4th^  1851. — This  morning  we  left  San  Domingo,  and  at  noon  beingbecalmed  about  nine  miles 
from  the  land,  we  took  advantage  of  the  opportunity  to  get  soundings.  We  got  bottom  with  370  fathoms  up 
and  down  ;  time  of  running,  5  minutes.  Lat.  18°  20^  N.,  Long.  69°  49^  W.  Temp.  air  80° ;  temp.  water 
82°.     Line  waxed.     One  shot  expended. 

^^  January  5/A,  1851. — At  4  P.  M.  got  another  sounding.  The  line  was  waxed;  it  ran  19  minutes,  and 
stopped  at  1,275  fathoms  ;  got  bottom,  without  doubt.  Altavela  in  bight,  Lat.  17°  16'  N.,  Long.  71°  26^ 
W.     Temp.  air  82°  ;  temp.  water  82°.     One  shot ;  drift,  about  half  a  mile. 

^^January  IZth^  1851. — Yesterday  we  sailed  from  Aux  Cayes.  Hove  to  at  noon  this  day,  and  made  threc 
unsuccessful  attempts  to  get  soundings. 

^^  The  Ist  shot  ran  about  two  minutes,  and  the  line  parted  at  250  fathoms. 

^^  The  2d  shot  ran  about  three  minutes,  and  the  line  parted  at  300  fathoms. 

"  The  3d  shot  ran  18  minutes,  and  the  line  parted  at  1,200  fathoms,  waxed  line. 

"  Lat.  obs.  19°  12'  N.,  Long.  chro.  76°  05'  W.     Temp.  air  83°  ;  temp.  water  82°. 

"  January  14/A,  1851. — Very  fresh  wind,  and  the  sea  running  too  high  for  sounding. 

^'  January  15M,  1851. — Same  as  yesterday. 

<<  January  16^A,  1851. — At  3.30  P.  M.  sent  a  boat  to  board  a  wreck  lying  upon  the  Colorados  Reef ;  took 
advantage  of  the  opportunity  to  sound,  and  got  bottom  with  420  fathoms  line.     Time  of  running  5  minutes ; 
temp.  air  82°  ;  temp.  water  80°;  Lat.  22°  29^  N.,  Long.  84°  35^  W. 
^    "  Attempted  to  verify  the  above  cast,  and  in  so  doing  the  line  parted  at  280  fathoms. 

"  On  the  next  attempt  a  smart  squall  came  up,  causing  us  to  drift  very  rapidly,  and  rendering  the  opera- 
tion  80  uncertain  that  the  result  is  not  worth  sending. 
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*^  At  5  P.  M.  being  about  3  miles  from  the  first  position  we  got  bottom  with  720  fathoms,  the  line  being 
eight  minutes  in  running  out.     Lat.  22°  32'  N.,  Long.  chro.  84°  32'  W.     Waxed  line. 

^^January  28thj  1851. — Sailed  from  Havana  yesterday.  Hove  to  at  noon  to-day,  and  got  bottom  with 
470  fathoms ;  waxed  line;  time  of  running  about  six  minutes ;  Lat  24°  OS/  N.,  Long.  82°  05^  W. ;  temp.  air 
78° ;  temp.  water  80°. 

^^January  29^A,  1851. — Got  bottom  with  500  fathoms;  waxed  line;  time  of  running  about  six  minutes 
and  a  half ;  Lat  24°  37'  N.,  Long.  79°  48'  W. ;  temp.  air.  79° ;  temp.  water  79°. 

^^  We  lost  two  shots  in  unsuccessful  atterapts,  the  line  having  parted  in  both  instances ;  once  at  280 
fathoms  and  once  at  360  fathoms. 

"  Mem. — Deep  soundings  will,  I  think,  always  be  attended  with  great  uncertainty  if  there  should  be  a 
current.  For  as  the  shot  descends  its  velocity  decreases,  and  when  its  rate  of  running  becomes  equal  to  the 
velocity  of  the  current,  it  is  obvious  that  you  cannot  tell  whether  it  is  on  the  bottom  or  not,  as  the  line  will 
continue  to  go  out  at  the  same  speed,  indefinitely.  Would  it  not  ?  This  idea  suggested  itself  to  me  to-day ; 
being  in  the  Florida  stream,  I  expected  to  have  got  much  deeper  sounding,  and  was  reflecting  upon  the  un- 
certainty  attaching  to  them  when  my  shot  brought  up  and  settled  the  question,  as  regards  this  oase,  beyond  all 
doubt. 

^^  January  30th  and  31st. — ^BIowing  very  fresh  and  a  heavy  sea  running;  sounding  impracticable.  We 
regret  very  much  that  we  could  not  have  got  a  cast  in  the  Florida  Stream,  abreast  of  the  Bahama  Bank,  near 
its  northem  extremity.     It  would  have  been  interesting  to  have  compared  it  with  the  soundings  of  the  29th. 

^^  We  are  making  a  glorious  run.  During  the  24  hours  ending  at  noon  to-day  we  ran  260  miles,  and  since 
noon  (it  is  now  8  P.  M.)  we  have  averaged  12  knots.  You  will  receive  our  abstract  in  due  time.  The 
.  Captain  is  deeply  interested  in  your  various  investigations. 

<*  February  Isty  1851. — ^BIowing  a  fresh  gale  from  N.  E.  which  prevented  us  from  sounding.  During  the 
24  bours  ending  at  noon  to-day,  we  ran  277  knots,  and  the  observations  put  us  still  further  on. 

"  February  2(i,  1851. — Arrived  at  Cape  Haytien  in  a  fresh  norther. 

<<  February  6thy  1851. — Sailed  from  Cape  Haytien  at  7  A.  M.  this  day.  At  noon  g^t  soundings  in  a 
calm;  depth  640  fathoms;  time  of  running  8  minutes  45  seconds.  Position  by  bearing,Xat.  19°  57' N. 
Long.  72°  ir  W.,  temp.  air  82°;  temp.  water  82°. 

"  February  7/A,  1851. — Got  a  cast  in  the  windward  passage,  midway  between  Cuba  and  San  Domingo ; 
the  result  is  very  uncertain  owing  to  the  drifl  of  the  ship.  We  got  out  840  fathoms  line,  but  could  not  tell 
witb  any  degree  of  accuracy  the  depth  of  the  water,  although  the  shot  was,  doubtless,  upon  the  bottom.  The 
best  results  are  obtained  iu  calm  weather,  for  then  the  soundings  are  perpendicular.  But  when  the  breeze  is 
at  all  fresh,  it  is  impossible  to  keep  the  ship  from  drifting  rapidly,  and  from  falling  oflTso  as  to  gather  headway 
before  she  comes  to  again.  In  this  way,  if  the  shot  should  happen  to  strike  the  bottom  as  she  begins  to  shoot 
ahead,  many  fathoms  (perhaps  a  couple  of  hundred)  might  be  paid  out  before  she  stops.  Perhaps  I  make  too 
large  an  estimaie.     I  suppose  that  something  of  the  sort  occurred  ^day^  for  there  was  so  mach  skck  line  to 
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haul  in  as  to  induce  me  to  believe  that  it  had  parted,  until  we  filled  away,  when  it  soon  became  apparent  that 
the  shot  was  fast.  We  shall  seize  the  first  convenient  moment  to  try  the  experiment  from  a  boat.  It  is 
almost  throwing  away  the  materials  to  sound  from  a  sailing  ship  in  anything  like  a  fresh  breeze,  and  yet  we 
always  reduce  sail  to  topsails. 

"  Fehruary  18/A,  1851.— Sailed  from  St.  Jago  de  Cuha  at  9  P.  M.  of  the  16th  inst.  At  1  P.  M.  this  day, 
in  Lat.  15°  40'  N.,  Long.  77*^  07'  W.,  got  bottora  with  1,300  fathoms,  waxed  line.  Time  of  running  about 
17  minutes ;  temp.  air  83°;  temp.  water  81°.     Drift,  about  one  quarler  of  a  mile. 

"  This  sounding  is  particularly  satisfeclory,  as  the  ship  was  entirely  still  upon  the  water,  at  the  moment 
the  line  stopped. 

"  February  19fA,  1851.— At  5.30  P.  M.  got  bottom  with  600  fathoms,  waxed  line,  in  Lat.  11°  07'  N., 
Long.  79°  13'  W.  Time  of  running  7  minutes  ;  temp.  air  82°;  temp.  water  82°.  Drift  at  the  rate  of  about 
a  mile  an  hour. 

"  JlfarcA  2dy  1851. — On  ihe  20th  ult.,  anchored  at  Chagres,  from  whence  we  sailed  on  the  22d.  From 
that  date  to  the  28th,  we  were  beating  to  the  northward  and  eastward,  in  comparatively  shoal  water,  and  the 
greater  part  of  the  time,  the  wind  was  blowing  a  gale.  On  the  28th  we  kept  away  to  the  northward  and  westward, 
with  a  smashing  breeze  and  a  large  sea  on,  which  rendered  sounding  impracticable.  The  evening  of  the  Ist 
afforded  the  only  opportunity,  but  unluckily  we  were  about  passing  between  two  dangerous  shoals,  (Baxo 
Nuevo  and  Saranilla,)  and  it  was  important  to  keep  our  reckoning  correct  by  running;  as  it  was,  we  did  not 
get  through  the  difficulty  until  9  P.  M.  This  has  been  a  favorable  day  for  the  operation,  and  accordingly  at 
1.30  P.  M.  we  got  a  cast  which  resulted  in  giving  us  bottom  with  895fathoms.  Time  of  running  12  minutes ; 
Lat.  17°  54'  N.,  Long.  80°  25^  W.;  temp.  of  air  84°;  temp.  of  water  82°.     Drift  about  200  yards. 

"  At  5h.  15m.  P.  M.  we  got  a  second  cast,  which  was  taken  in  Lat.  18°  06'  N.,  Long.  80°  34'  W.  We 
found  bottom  with  680  fathoms  line ;  time  of  running  7m.  45s.;  temp.  air  83°;  temp.  water  81°. 

"  The  line  was  waxed  in  both  experiments.  We  never  lose  a  shot  now  in  starting  the  line,  and  our  ex- 
perience  has  taught  us  to  overhaul  the  knots  carefully,  while  waxing  the  twine,  so  that  it  parts  less  frequently 
than  formerly.     Here  are  two  points  gained,  at  least. 

"  March  3dy  1851. — The  day  has  been  passed  in  the  vicinity  of  the  Grand  Gayman,  where  we  have  pro- 
cured  u  supply  of  turtle,  &c.  for  the  crew.  At  5.30  P.  M.,  when  about  20  miles  West  of  that  Island,  we  made 
three  unsuccessful  elperiroents  in  souhding.  The  Ist  shot  ran  6  minutes  and  parted  with  660  fathoms  out. 
The  2d  shot  ran  5  fninutes  and  parted  with  585  fathoms  out.  The  3d  shot  ran  3i  minutes  and  parted  with 
377  fathoms  out.  I  can  assign  no  oause  for  the  repeated  parting  of  the  line,  unless  it  be  that  it  is  of  unequal 
strength,  and  we  have  fallen  upon  a  weaker  portion  than  we  have  had  of  late.  The  next  experiment  may 
throw  some  light  upon  the  subject. 

"  March  4thy  1861. — At  5  P.  M.  got  bottom  with  990  fathoms  line ;  time  of  running  14  minutes  45  seconds ; 
Lat.  21°  25^  N.,  Long.  84°  45^  W.;  temp.  air  82°;  temp.  water  80°. 

^^  Jllm« — Id  overfaauling  tbe  lioeto-day  some  parts  were  foiuid  which  >vere  verj  deficient  in  strength,  being 
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easily  broken  by  a  light  strain  with  tbe  hand.  It  appeared  as  well  as  any  other  portion,  and  it  is  highly  prob- 
able  that  the  results  of  yesterd^y  are  attributable  to  a  siuailar  cause* 

*'  March  bthy  1851. — We  are  now  running towards  the  banks  off  Cape  Catoche,  (Yucatan,)  and  are  not  far 
from  them.  The  captain  thought  a  cast  here  would  be  important,  and  directed  me  to  get  one  at  9  A.  M.  We 
found  bottom  with  445  fathoms  line ;  time  of  runhing  4  minutes  40  seconds  ;  temp.  air  82° ;  tenip.  water  80°, 
Lat.  22°  OS'  N.,  Long.  86°  22'  W. 

^^March  15fA,  1851. — Having  visited  Sisal,  Campeche,  and  Laguna,  sincemy  last  date,  running  over  the 
Campeche  banks  in  from  8  to  10  fathoms,  as  we  went  from  port  to  port.  We  sailed  from  the  last  named  place 
this  morning.  At  5.30  P.  M.  being  several  miles  outside  of  the  deepest  soundings  laid  down  upon  our  charts, 
we  got  a  cast  which  gave  us  bottom  at  170  fathoms  ;  the  shot  lan  one  minute  and  twenty-eight  seconds ;  Lat. 
19°  12'  N.,  Long  92°  56'  W. ;  temp.  air  82° ;  teinp.  water  78°. 

"  March  18M,  1851. — ^At  9  A.  M.  got  bottom  with  530  fathoms  line ;  timeof  runningseven  rainutes  and 
fifteen  seconds^;  Lat.  19°  SO'  N.,  Long.  94°  30^  W. ;  temp.  air  81° ;  temp.  water  76°. 

"  At  5  P.  M.  we  got  another  cast,  and  lound  bottom  wilh  967  fathoms  line ;  time  of  running  eleven  minutes 
and  thirty  seconds :  Lat.  19°  37'  N.,  Long.  94°  49^  W. ;  temp.  air  80° ;  temp.  water  78°.  We  also  lost  two 
additional  shots  by  the  parting  of  the  line ;  one  in  the  forenoon,  and  the  other  In  the  afternoon.  In  each  case 
we  lost  about  a  hundred  fathoms  of  line  or  more. 

"  These  two  soundings  are  as  exact,  in  my  opmion,  as  any  that  can  be  taken  ;  the  ship  was  perfectly  still, 
and  the  line  was  nearly  up  and  down. 

"  jjjpri/  2dy  185L — On  the  17th  March,  we  anchored  at  thelsland  of  Sacrificios,  near  Vera  Cruz,  where 
we  lay  until  the  28th,  when  we  sailed  for  Tampico ;  the  passage  afforded  no  opportunity  for  sounding,  as  we 
ran  down  quite  near  to  the  coast.  Yesterday,  the  Ist  April,  we  sailed  from  Tampico  for  Havana ;  although 
veiy  desirous  to  run  a  line  of  soundings  across  the  Gulf,  the  weather  to-day  has  been  too  rough  for  the  opera- 
tion,  blowing  fresh  from  E.  N.  E.,  and  a  heavy  sea  running. 

^^AprU  3d,  1851. — At  9  A.  M.  got  bottom  with  490  fathoms  line,  (waxed ;)  timeof  running  six  minutes 
and  five  seconds  ;  Lat.  25°  56'  N.,  Long.  95°  51'  W. ;  temp.  air  80°  ;  temp.  water  76°. 

"  At  5  P.  M.  made  three  udsuccessful  attempts  to  sound,  the  line  parting,  each  time,  at  385,  400,  and  405 
fathoms  ;  the  time  of  running  was  4  minutes,  3  minutes  40  seconds,  and  5  minutes  45  seconds,  respectively. 
Owing  to  this  discrepancy,  I  aro  forced  to  conclude  that  some  mistake  was  made  in  marking  the  line.  These 
old  quartermasters  are  very  liable  to  err,  as  you  well  know,  though  Peter  Alverdron  (oursignal  quaitermaster,) 
repels  such  a  supposition  with  disdain,  and  says  the  line  didn^t  run  so  fast  the  last  time  as  it  did  the  first ! 

"  ^prii  Istj  1851. — At  9  A.  M.  gotbottom  with  725  hihoms,  waxed  line ;  time  of  running  eleven  minutes  ; 
Lat  26°  58^  N.,  Long.  92°  58^  W. ;  temp.  air  78°  ;  temp.  water  74°. 

"  How  can  we  account  for  the  great  difference  in  thc  quantity  of  line  that  nins  out  in  equal  intervals 
of  time  ? 

"  For  cxample,  on  the  16th  ult.  we  got  967  fatboms  ia  thirty  seeonds  more  time  only  tban  we  bad  to-day 
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in  getting  725  fathoms.  I  am  sure  of  the  time,  and  pretty  sure  of  the  correctness  of  the  line.  Can  the  density 
of  the  water  vary,  and  produce  this  result  ? 

^^AprU  bthj  1861. — Got  bottom  with  982  fathoms  line,  (waxed  ;)  time  of  running,  13  minutes  50  seconds  ; 
Lat.  26°  36'  N. ;  Long.  88°  56'  W. ;  temp.  air  83°  ;  temp.  water  78°.     Drift  about  one-fifth  of  a  mile. 

^^April  6thf  185L — Got  bottom  with  810  fathoms  waxed  line;  time  of  running,  9  minutes  50  seconds  ; 
Lat.  26°  43'  N. ;  Long.  85°  27'  W. ;  temp.  air  81°  ;  temp.  water  78°.     Drift  about  one  mile  an  hour. 

^^Jpril  Ithy  1851.— Got  bottom  with  700  fathoms  waxed  line;  time  of  running,  7  minutes  30  seconds; 
Lat.  25°  23'  N. ;  Long.  85°  IQ'  W. ;  temp.  air  81°  ;  temp.  water  78°.     Drift  about  one  mile  an  hour. 

"We  lost  three  shot,  with  about  200  fathoms  line  to  each  shot,  by  parting. 

^^April  8thj  185L — Got  bottom  with  916  fathoms  waxed  line ;  time  of  running,  11  minutes  20  seconds  ; 
Lat.  24°  39^  N. ;  Long.  85°  12'  W.;  temp.  air  84°;  temp.  water  79°.     Cdm. 

^^April  10/A,  1851. — Got  bottom  with  600  fathoms  waxed  line  ;  time  of  running,  7  minutes  30  seconds ; 
(up  N.  E.  off  N.  by  W.,  wind  £.  S.  E.,  drift  about  a  mile  an  hour.)  I  give  you  the  above  data,80  that  you 
may  estimate  what  is  due  to  the  currents,  in  this  position. 

"Lat  23°  47'  N. ;  Long.  83°  32'  W.;  temp.  air  80°;  temp.  water80°. 

^^AprU  19/A,  1851. — Sailed  from  Havana  this  morning;  at  6  P.  M.,  got  bottom  with  995  fathoms  waxed 
line ;  time  of  running,  16  minutes  48  seconds ;  Lai.  23°  21'  N.,  Long.  82°  44'  W. ;  temp,  air  79° ;  temp. 
water  80°. 

"Quite  calm,  and  the  line  descended  as  nearly  perpendicular  as  possible.  The  sea  was  perfectly  smooth, 
on  which  account  I  permitted  the  shot  to  take  the  line  off  the  reel,  which  accounts  for  the  length  of  time  in 
descending. 

April  20thy  1851. — Being  in  the  neighborhood  of  the  Tortugas  Islands,  to  the  westward,  but  supposing 
ourselves  outside  of  any  soundings  laid  down  upon  the  charts,  the  captain  directed  me  to  get  a  cast,  more  for 
the  sake  of  verifying  our  position  than  for  any  other  reason.  To  the  surprise  of  all  we  found21  fathoms  only. 
Findingthe  line  very  strong,  weactually  raised  the  32  pound  shot  from  that  depth,  and  recovered  it!  We  do 
not  require  any  better  line  than  that.     Do  we  ? 

"jjpn/  2l5^  1851 .— Got  bottom  with  the  patent  lead  in  52  fathoms ;  Lat.  25°  19^  N.;  Long.  83°  41'  W.; 
temp.  air  82°;  temp.  water  78°*. 

''April  22d,  1851.—  Got  bottom  in  137  fathoms;  Lat.  26°  43'  N. ;  Long.  84°  41'  W. ;  temp.  air  79° ; 
temp.  water  78°. 

"j?pn7  23(f,  1851.— Got  bottora  with  152  fathoms  line;  Lat  29°  12'  N. ;  Long.  86°  01'  W. ;  temp.  air 
76°;  temp.  water  72°. 

"June  13^A,  1851. — On  the  13th  May  we  sailed  from  Pensacola,  to  keep  a  look  out  for  the  "filibusters." 
We  touched  at  Cedar  Keys,  Tampa  Bay  and  Key  West ;  our  course  kept  us  in  shoal  water  until  we  arrived  at 


•The  soundings  of  thia  and  the  dajr  previous  are  in  the  yicinity  of  the  deep  soundingt  of  1,531  fathonw,  Dec.  Ud,  page  181.    Hence 
tha  doabt  with  regard  to  the  pontion  of  theehip  whra  that  caat  wai  made. 
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the  last  named  place.  On  the  3d  instant,  we  sailed  for  Havana,  with  orders  to  be  there  the  next  day,  and  so 
had  no  time  to  sound  in  running  across.  On  the  6th,  we  sailed  again  in  company  with  the  Decatur,  and  that 
evening  we  were  off  Matanzas,  where  we  lay  until  the  lOlh,  when  we  started  again,  and  hove  to  off  Havana 
at  sunset.  On  the  llth,  we  filled  away  for  Pensacola,  and  to-day  has  furnished  us  the  only  opportunity  for 
sounding  that  we  had  since  we  lefl  Key  West 

^*  This  evening  we  got  bottom  with  1,327  fathomsline;  time  of  running,  27  minutes  31  seconds;  Lat. 
27°  0(K  N. ;  Long.  85°  43'  W. ;  temp.  air  85°  ;  temp.  water  84°.     Drift  at  the  rate  of  half  a  mile  an*our. 

"  June  14^A,  1851. — At  9  A.  M.,  got  bottom  with  376  fathoms;  time  of  running,  doubtful.  Ithink  that 
a  mistake  was  made  in  noting  it.  Lal.  27°  55^  N. ;  Long.  85°  44'  W. ;  temp.  air  85°;  temp.  water  84°. 
Drift  nothing. 

**  At  6  P.  M.,  got  another  cast  to  verify  the  forenoon  soundings,  and  gbi  bottom  with  220  fathoms ;  time 
of  running,  2  minutes  8  seconds  ;  Lat.  28°  27'  N. ;  Long.  85°  54'  W. ;  temp.  air  85° ;  temp.  water  84°  Drift 
nothing. 

^prU  lOthy  1851. — I  improve  the  opportunity  of  a  steamer  to  send  you  my  fourth  report  of  our  sounding 
operations  ;  you  will  perceive  that  we  have  got  a  line  across  the  Gulf  of  Mexico,  and  that  in  no  portionof  the 
Gulf  have  we  found  quite  1,000  fathoms.  As  we  enter  the  Gulf  of  Florida,  the  depth  diminishes  to  600  fathoms. 
Tou  will  recollect  that  we  found  only  about  500  fathoms  between  Havana  and  the  Great  Bahama  Bank.  I  am 
just  preparing  a  small  reel  of  sewing  silk,  which  I  intend  to  have  waxed,  and  marked  (by  knots)  to  one  thou- 
sand  fathoms.  I  wish  to  try  the>  experiment  ofsounding  with  it ;  having  a  small  weight  attached,  tobedeter- 
mined  by  experience.  We  are  now  upon  our  last  reel  of  twine,  and  I  do  not  think  we  have  more  than  7,000 
fathoms  remaining  ;  so  unless  you  have  a  new  supply  for  us  at  Pensacola,  we  must  stop  the  work.  You  will 
never  find  another  captain,  I  really  believe,  who  will  go  into  the  thing  so  heartily  as  Captain  Platt  does." 


From  these  results  we  are  entitled  to  ipfer,  that  this  method  of  sounding,  if  not  corrected  for  the  effect  of 
under  currents  upon  the  line,  will  make  the  ocean  appear  rather  deeper  than  it  really  is.  A  cast  is  made ;  the 
shot  leaches  the  bottom  ;  and  the  twine  during  the  descent  is  swept  off  in  a  bight  by  an  under  current,  the 
precise  quantity  of  line  taken  out  by  it,  cannot  be  determined,  and  by  the  length  of  the  line  so  taken  out»  we 
are  left  in  fault  as  to  the  true  depth.  I  regard  this  method,  therefoie,  as  an  approximation.  But  as  a  general 
rule,  the  approximation  falls  within  comparatively  narrow  limits,  and  usually  on  the  sameside,  viz:  inexcess; 
so  as  to  make  the  ocean  appear  deeper,  rarely  shallower  than  it  really  is.  These  deep  sea  soundings,  therefore, 
may  be  regarded  as  a  step  in  the  work  of  measuring  the  depth  of  the  ocean,  by  assuring  us  that  its  depth  is 
not  beyond  a  certain  extent. 

But  to  return  to  Lieut.  Taylor's  interesting  reports,  in  which  the  reader  will  find  the  points  I  have  raised, 
fully  discussed. 

^t  Seay  Dec.  Ist^  1851. — ^After  nearly  two  months  of  inactivity  at  Pensacola,  we  are  once  moreunderway 
and  started  upon  a  cruise,  which  will,  I  hope,  be  productive  of  interesting  results  in  the  way  of  sounding. 

We  found  40,000  iathoms  of  line  and  12  leads  at  the  Navy  store  which  had  been  sent  out  for  the  pur- 
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pose  of  carrying  on  these  experiments.  We  required  the  whole  supply,  and  took  it  on  bpard,  supposing  that 
we  shall  be  able  to  consuroe  it,  before  our  term  of  service  expires.  The  line  has  a  beautiful  appearance  and 
we  find  no  knots  in  it,  the  different  lengths  having  been  carefully  joined  at  the  rope-walk.  It  has  also  been 
waxed,  and  marked  at  every  hundred  fathoms.  I  regret,  however,  that  so  much  trouble  should  have  been 
thrown  away  in  making  it,  for  we  are  obliged  to  mark  it  over  again,  as  there  was  no  description  of  the  marks 
sent  with  it,  and  in  deep  soundings  we  should  always  have  been  in  doubt  as  to  the  thousands.  I  would  suggest 
that  in  future  the  line  should  have  some  simple  and  conspicuous  mark  inserted  at  each  hundred  fathoms,  with- 
out  attempting  to  designate  the  hvndredsj  or  the  ihousands^  leaving  that  to  be  done  on  board  the  ships,  intheir 
own  manner.  But,  if  a  careful  description  of  the  marks  should  accompany  each  reel,  the  plan  of  marking 
at  the  rope-walk  would  be  a  better  one ;  and  as  it  would  save  trouble  on  board  ship,  you  would  be  likely  to 
secure  more  soundings.  I  do  not  like  the  manner  of  marking  adopted  in  this  line.  There  is  too  great  a 
similarity  between  the  nine  hundred  and  the  thousand  mark ;  each  is  a  sirople  end  of  silk,  in  one  case  is  taken 
round  the  line  and  in  the  other  stuck  through  it.     We  find  the  pieasurement  very  exact. 

I  have  been  thinking  of  a  plan  to  carry  out  the  suggestion  contained  in  your  letter  of  the  25th  April,  of 
timing  the  descent  of  each  hundred  fathoms,  and  I  think  I  have  hit  upon  one  likely  to  succeed.  At  the 
hundred  fathoros  mark,  we  attach  a  narrow  strip  of  white  cotton  cloth,  three  or  four  inches  long  to  the  line, 
the  ends  being  stuck  between  the  strands.  This  can  be  easily  seen  as  it  passes  out ;  and  as  soon  as  it  becomes 
wet,  it  will  lie  close  to  the  line,  and  add  little  or  nothing  to  the  friction.  Upon  these  rags,  we  place  our 
own  marks,  whose  order  of  color,  &c.,  are  carefutly  noted  in  a  book  kept  for  the  purpc  se. 

2d  Decemberj  1851. — We  are  improving  the  time,  by  preparing  our  line  for  use  whenever  we  may  airive 
at  a  spot  not  yet  visited  by  us.  The  Captain  is  very  desirous  to  give  you  some  more  casts  in  the  Florida  Pass, 
where  we  shall  probably  be  very  soon. 

I  send  you  the  following  memoranda,  supposingthat  you  may  find  them  valuable  incomparing  thesound- 
ings  by  our  new  line,  and  those  by  the  old,  when  using  the  32  Ib.  shot;  and  in  comparing  the  results  of  the 
new  line,  as  afforded  by  the  32  Ib.  Ihot,  and  the  new  sounding  lead.  I  refer  of  course  to  tbe  time  of  descent, 
and  the  consequent  influence  of  any  under  current  upnn  the  line. 

1*^ — The  BeeL*  It  isobvious  that  when  the  diameter  of  thereel  is  increased  by  being  full  of  line,  it  will 
revolve  morc  freely  than  when  ihe  line  is  nearly  run  out,  and  the  radius  shortened.  The  account  of  every 
experiment,  hereafter,  will  be  pieceded  by  a  statement  of  the  quantity  of  line  on  the  reel.  The  latter  is  made 
like  ihe  ordinary  log  reel,  except  that  the  ends  of  the  iron  lod,  serving  as  the  axis,  rests  upon  a  wx)oden 
support  or  frame  ;  they  are  always  kept  well  oiled.  It  is  two  feet  in  length  between  the  inner  sidesof  the 
discs  forming  the  ends ;  it  is  six  inches  in  depth  fiom  ths  outer  edges  of  these  discs  t(»  the  upper  part  of 
the  wooden  bars  upon  A\hich  the  line  is  reeled;  and  this  point,  is  three  inches  from  the  centre  of  the 
axis.     When  filled  up  square  and  cven  the  leel  contains  12,000  fathoms  of  the  new  line. 

•  Lieat  Taylor  afterwards  foutid  reason  to  change  ihe  opiiiion  expresf ed  obove,  he  says  :  inetead  of  turning  mprc  easily  froni  the 
increased  lengih  of  lever,  uhen  /vll,  ihe  grcat  weight  upon  the  axis  produces  so  much  friction,  that  it  revolves  more  sluggishly,  and  we 
Jiavc  to  hdp  ii  along  by  hand.    The  weight,  thereforc,  will  have  to  be  coniidered  when  investigating  the  ratio  of  descent. 
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2(2 — The  line. — The  weightof  one  thousand  fathoms  of  the  line  is  8J  pounds.  The  weight  of  one  thou- 
sand  fathoms  of  the  old  line  was  6  pounds. 

Sd — The  Ijeads. — The  leads  are  nine  inches  in  circumference  atthe  centre,  and  taper  off  to  a  point  at  each 
end ;  they  are  two  feet  in  length  and  weigh  upon  an  average  26^  Ib. 

Near  sunset  this  evening,  (Dec.  2d,)  being  just  in  the  entrance  of  the  channel  between  Cuba  and  thegreat 
Florida  Reef,  a  short  distance  to  the  southward  and  westward  of  the  Tortugas  Bank,  a  sounding  was  taken, 
which  resulted  in  getting  bottom  with  1531*  fathoms.  Time  of  running  23  minutes  29  seconds,  Lat  24°  26^ 
N,,  Long.  83°  23'  W.    Drift  one  mile  an  hour.     Temp.  air  71°  ;  temp.^water  80°, 

The  following  is  the  result  of  our  first  attempt  at  noting  the  descent  of  each  hundred  fathoms.  I  am  not 
Tery  well  satisfied  with  it,  although  I  am  now  thoroughly  convinced  of  the  entire  practicability  of  our  plan- 
The  reel  contained  at  starting  9,100  fathoms  of  line,  and  the  weight  used  was  a  32  Ib.  shot. 

Time  of  starting  by  watch,  4  hours  9  minutes  30  seconds. 


Ist  hundred 

fa.  ID.  S. 

10  24 

The  time  of  runniog  out. 
m.  S. 
0  54 

9th  himdred 

h.  m.  s. 
22  01 

The  time  of  raaning  out. 
m.  S. 
1  56 

2d         « 

11  24 

1  00 

lOth 

23  30 

1  29 

3d        «< 

12  23 

0  59 

llth 

25  15 

1  45 

4th       « 

13  22 

0  59 

12th 

27  22 

2  07 

5th       " 

14  38 

i  16 

13th 

28  57 

1  35 

6th       " 

16  26 

1  48 

14th 

30  30 

1  33 

7th       " 

18  09 

1  43 

15th 

32  19 

1  49 

8th       « 

20  05 

1  56 

Got  bottom 

4  32  59 

0  40 

The  above  table  presents  discrepancies  that  I  cannot  well  account  for,  but  I  send  it  to  you  just  as  it  is, 
and  you  can  take  it  for  whatever  you  may  think  it  is  worth.  Perhaps  the  time  was  not  noted  with  ac- 
curacy,  and  I  am  somewhat  inclined  to  think  that  such  was  the  case.  But  a  part  of  the  difficulty  is  due, 
without  any  doubt,  to  the  falling  off  and  coming  to  of  the  ship  :  as  she  gets  a  little  headway,  the  line  runs  off 
more  rapidly  than  when  she  lies  dead  in  the  water,  and  the  rate  diminishes  as  she  comes  to.  The  time  elapsed 
between  the  llth  and  12th  hundreds  was  2  minutes  7  seconds,  she  was  then  perfectly  motionless.  But  between 
the  12th  and  13th  she  had  fallen  off  so  as  to  fill  the  main  topsail,  which  shot  her  ahead  so  as  to  take  off  that 
hondred  in  1  minute  35  seconds. 

Thus,  you  perceive,  we  meet  with  difficulties  at  every  step : — ^the  next  question  is,  how  are  we  to  over- 
conDe  them  ?  We  had  a  moderate  breeze  and  a  smooth  sea.  The  sail  was  reduced  to  topsails  and  spanker ; 
Ure  main  topsail  was  square  aback,  and  the  mizen  sharp  aback.  We  find  that  we  do  better  in  this  way,  than 
by  keeping  the  mizen  topsail  full,  since  the  stern-way  that  she  gets  now  and  then,  tends  to  keep  us  neaily 
abreast  of  the  shot.  With  the  mizen  topsail  full,  and  the  main  braced  sharp  aback,  she  will  stUI  fall  off  so  as 
to  fiU  every  thing, — and  we  lose  the  advantage  of  the  stern-board. 


*  Thii  is  ihe  sounding  as  to  the  potiiion  of  which  doubt  haa  b«en  raiaed  ;  vide  page  181.^M.  F.  M. 
26 
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December  10/A,  1851. — On  the  6th  inst.,  we  sailed  firom  Havana,  and  for  three  days  we  had  to  stniggle 
against  fresh  gales  from  the  northward  and  eastward,  and  a  heavy  head  sea«  Sounding  has  been  impracticable 
until  to-day.  At  8  A.  M.,  supposing  ourselves  to  be  on  the  eastern  side  of  the  Florida  Stream,  we  got  a  cast, 
which  gave  us  bottom  with  380  fathoms  line ;  Lat  27°  04'  N. ;  Long.  79°  44'  W.  Time  of  ninning,  4  minutes 
51  seconds.     Temp.  air  74°  ;  temp.  water  80°.     No  drift. 

The  reel  Gontained  12,000  fathoms  line  at  starting.     We  used  one  of  your  soundingleads*  instead  of  a  skot. 

Tiine  of  runiiif^  oui. 

h.  m.   s.  m«  s. 

Time  of  starting  by  watch,     7  53  35 

Ist  hundred       64  32  0  57 

2d        «  55  46  1  14 

3d        "  57  16  1  30 

Got  bottom        68  26  1  10 

We  then  kept  off  to  the  westward,  the  captain  having  determined  to  run  a  line  across  the  stream,  whicb 
could  haye  been  done  in  a  few  hours  under  favorable  circumstances.  The  wind  soon  became  very  light, 
however,  and  we  have  been  doing  little  more  than  drift  with  the  current  all  day.  At  10  A.  M.,  we  got  another 
cast,  and  got  bottom  with  274  fathoms  line ;  time  of  running,  3  minutes24  seconds ;  Lat.  27°  16^  N.,  Long.  79^ 
49^  W.;  t#mp.  air  78° ;  temp.  water  79°.     No  drift.     Used  a  32  pound  shot.     Reel  contained  11,600  fathoms. 

^  Time  of  running  out. 

h.  m.  s.  m.  s. 

Time  of  startingby  watch,  10  11  16 

Ist  hundred        12  18  1  02 

2d        "  13  34  1  16 

Got  bottom         14  40  1  06 

This  result  was  so  unexpected,  that  it  was  immediately  determined  to  verify  it.     Got  bottom  with  284 

flithoms  line ;  time  of  running,  3  minutes  24  seccnds.     Position  the  same,  except  as  changed  by  the  currentv 

Used  a  32  pound  shot.     Reel  contained  11,300  fathoms. 

Time  of  running  out. 

h.   m.   s.  ra«  s. 

Time  of  starting  by  watch,  10  26  09 

Isthundred        27  11  1  02 

2d        "  28  27  1  16 

6ot  botiom        29  33  1  06 

There  could  not  have  been  a  more  gratifying  coincidence ;  but  we  were  greatly  disappointed  at  finding 

ourselves  on  the  western  side  of  the  channel,  as  the  wind  was  too  light  to  enable  us  to  get  back  into  the 

middle  of  the   stream.     Somebody  else  may  have  better  luck,  and  you  must  take  the  will  for  the  deed,  as 

regards  ourselves. 

At  5  P.  M.,  sounded  again,  and  got  bottom  with  440  fathoms  line ;  time  of  running,  6  minutes  47 

*8m  hii  deteriptioii  of  it,  p«ge  193.— M.  F.  M. 
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seconds  :  Lat  27°  6^  N.;  Long.  79^46'  W.;  temp.  air  73°;  temp.  water  79°.     On  the  reel  11,000  fathoms ; 
32  pound  sbot. 

Time  of  runnin^  out. 
h.  ro.  s.  m.  s. 

Time  of  starting  by  watcb,   4  54  20 

Ist  bundred      55  17  0  57 

2d        «  56  30  1  13 

3d        "  57  52  1  22 

4th      "  59  27  1  35 

Gotbottom   5  00  07  .   0  40 

You  will  not  fail  to  remark  thr  difference  between  these  interrals,  and  those  of  this  forenoon.     I  cannot 

account  for  them.     There  never  was  a  better  chance  for  accuracy,  as  the  ship  was  perfectly  still,  and  the 

observers  careful. 

The  positions  that  I  have  given  you  are  only  approximate  ones ;  we  did  not  get  a  good  meridian  obser- 

vation  but  our  latitude  could  not  have  been  any  greater,  though  it  might  have  been  somewhat  less.     I  think 

that  our  longitude  is  too  great,  though  I  cannot  guess  how  much ;  perhaps  eight  or  ten  minutes. 

You  will  wonder,  perhaps,  how  we  came  to  be  so  far  out  of  our  reckoning  this  moming,  but  it  can 

easily  be  explained.     At  6  P.  M.,  of  the  8th,  we  got  a  departure  from  the  light  on  the  Double  Headed  Shot 

Keys,  and  from  that  time  up  to  this  morning,  we  were  threshing  about  in  this  rapid  current,  tacldng  and  veering 

every  few  hours,  and  without  getting  hold  of  any  land  mark,  or  securing  any  observations. 

I  have  at  length  made  the  experiment  of  sounding  with  sewing  silk,  and  find  that  it  will  not  do  ;  it  un- 

twists,  and  soon  parts ;  if  laid  up  into  a  small  cord,  (say  three  parts,)  I  have  no  doubt  it  would  answer,  but 

then  it  would  be  too  expensive.     I  tried  at  first  a  small  weight  of  two  or  three  ounces ;  when  nearly  a  hundred 

fathoms  had  run  off,  it  sank  so  slowly,  that  I  began  to  reel  it  up,  and  in  doing  so,  the  thread  parted.     I  next 

tried  a  half  pound  weight ;  the  first  hundred  fathoms  ran  off  in  1  minute  46  seconds;  the  second  hundred  ran 

off  in  2  minutes  22  seconds ;  the  line  then  parted. 

December  llthy  1851. —  At  1  P.  M.,  got  bottom  with  670  fathoms  line ;  time  of  running,  11  minutes  49 

seconds ;  Lat  27°  51'  N.;  Long.  79°  09^  W.;  temp.  air  78°  ;  temp.  water  76°.     Drift,  one  mile  an  hour. 

Reel  contained  10,500  fathoms ;  sounding  lead  used. 

Time  of  ronniDg  out. 
h.  m.  s.  m.  s. 

Time  of  starting  by  watch,  12  51  33 

Ist  hundred        52  25  0  52 

1  08 
1  20 
1  28 

1  41 

2  06 

3  14? 


2d   " 

53  33 

3d   " 

54  53 

4tb   " 

56  21 

6th   " 

58  02 

6th   " 

1  00  08 

Stopped  at 

03  22 
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Tbe  last  interval,  which  I  mark  as  doubtful,  sbows  the  advant^ge  of  timing  the  different  hundreds.  Here 
we  have  3  minutes  14  seconds  consumed  in  running  out  70  fathoms  of  line.  Tbe  fact  is  this,  I  presume  : 
the  lead  touched  the  bottom  while  the  ship  had  a  little  headway,  sufficient  to  take  the  line  off  the  reel  slowly. 
As  soon  as  she  stopped,  the  reel  stopped  too.  You  see  that  I  do  not  pretent  to  cook  these  experiments,  but 
send  you  our  work  just  as  it  is  done,  be  it  good  or  bad. 

At  5  P.  M.,  got  another  cast,  as  beautiful  a  one  as  could  be  taken.  The  line  went  down  peipendicularly, 
and  gave  us  bottom  with  631  fathoms;  time  of  running,  9  niinutes  38  seconds;  Lat.  27°  34'  N.;  Long.  77^ 
64'  W.;  temp.  air  75°;  temp.  water  76°.     Reel  contained  9,800  fathoms  :  32  pound  shot  used. 

Time  of  running  out. 
h.  m.  s.  m.  s. 

Time  of  starting  by  watch,  5     5  12  ' 


Ist  bundred 

6  14 

1  02 

2d       « 

7  26 

1  12 

3d       " 

8  55 

1  29 

4th      •* 

10  27 

1  52 

5th      " 

12  09 

1  42 

6th      •* 

14  10 

2  01 

Got  bottom 

14  50 

0  40 

December  12thy  1851. — ^At  10  A.  M.,  sounded  and  got  bottom  with  690  fathoms  line;  time  of  running, 
10  minutes  22  seconds ;  Lat.  27°  19'  N.;  Long.  77°  18'  W.;  temp.  air  78°  temp.  water  76°.  Nearly  calm — 
No  drift. 


Time  of  ninning  out. 

h. 

m.  s. 

m.  s. 

Time  of  starting  by 

watch, 

10 

2  04 

Ist  hundred 

2  57 

0  53 

2d 

4  08 

1  11 

3d 

5  29 

1  21 

4th 

7  04 

1  35 

5th 

8  43 

1  39 

6th 

10  23 

1  40 

Got  bottom 

12  26 

2  03 

Reel  contained  9,100  fathoms :  32  pound  shot. 

At  5  P.  M.,  sounded  again,  and  got  bottom  with  1,180  fathoms  line;  time  of  running,  24  minutes  29 
seconds;  Lat.  27°  lO'  N.;  Long.  76°  59^  W.;  temp.  air  75°  temp.  water  76°.     Nearly  calm— No  drift. 
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Time  of  running  out. 
m.  S. 

h.  m.  s. 

Time  of  running  out. 
m.  s. 

0  53 

7th  hundred 

15  57 

2  20 

1  12 

8th 

« 

18  25 

2  28 

1  32 

9th 

« 

21  14 

2  49 

1  37 

lOth 

« 

23  55 

2  41 

2  07 

llth 

« 

26  08 

2  13 

2  23 

Got  bottom 

28  22 

2  14 

b.  m.  s. 
Time  of  starting  by  watch,     5     3  53 

Ist  hundred  4  46 

2d         «  5  68 

3d        "  7  30 

4th         "  9  07 

5tU        «  11  14 

6th         "  13  37 

Reel  contained  8,400  fathoms :  32  Ib.  shot.  Abaco  in  sight,  bearing  S.  E.,  just  visible  upon  the  horizon.^ 
It  would  be  difficult  to  obtain  better  soundings  than  those  of  to-day.  The  time  has  been  noted  by  care- 
ful  observeis,  and  I  have  no  reason  to  doubt  its  entire  correctness ;  yet,  you  will  remark  discrepancies ;  as 
for  example  : — between  the  5th  and  6th  hundreds  of  the  forenoon  soundings,  and  between  the  6th  and  7th 
hundreds,  and  the  9th  and  lOth,  and  llth  of  this  afternoon.  And  these  are  not  so  remarkable  as  will  be 
found  in  the  experiments  of  the  2d  instant.  Does  your  theory  of  submarine  currents  reconcile  these  apparent  in- 
consistencies  ?  There  is  not  the  slighest  difficulty  in  marking  the  passage  of  the  hundred  marks,  to  a  half  second. 
N.  B. — I  forgot  to  mention  before,  that  as  we  always  start  from  an  even  hundred,  the  odd  fathoms  are 
at  the  end  of  the  operation.  The  time,  therefore,  between  the  last  hundred  and  the  close,  gives  the  interval 
occupied  by  the  descent  of  the  odd  fathoms. 

If  you  will  take  the  trouble  to  look  back,  you  will  perceive  that  the  reel  was  in  the  same  condition  this 
forenoon,  as  it  was  on  the  2d  December.  The  shot  was  used  in  both  cases,  and  yet  how  different  the  results. 
An  interesting  table  might  be  made  (if  you  should  think  it  desirable)  for  comparison. 

December  13thy  1851. — Sounded  at  lOA.  15m.  A.  M.,  and  gotbottom  with  1,916  fathoms  line;  time  of 
ninning,  43  minutes  13  seconds ;  Lat.  27°  lO'  N. ;  Long.  75°  06'  W. ;  temp.  air  81°  ;  temp.  water  76°.  Drift, 
1  mile  a  hour. 

Time  of  starting  by  watch,  10  hours  00  minutes  47  seconds. 


Time  of  running  out. 

Time  of  running  out. 

Ist  hundred 

h.  m.  s. 
1  46 

m.  S. 
0  59 

llth  hundred 

h.  m.  s. 
19  44 

m.  s. 
2  21 

2d 

« 

3  00 

1  14 

12th 

22  54 

3  10 

3d 

« 

4  27 

1  27 

I3th 

25  11 

2  17 

4th 

(( 

6  02 

1  35 

14th 

28  45 

3  34 

5th 

(( 

7  37 

1  35 

15th 

31  29 

2  44 

6th 

(( 

9  12 

1  35 

16th 

33  53 

2  24 

7th 

(( 

11  00 

1  48 

17th 

37  26 

3  33 

8th 

(( 

13  05 

2  05 

18th 

40  29 

3  03 

9th 

(( 

15  33 

2  28 

19th 

43  21 

2  52 

lOth 

(( 

17  23 

1  50 

Got  bottom 

44  00 

0  39 

Reel  contained  7,200  fathoms  line.— 32  Ib.  shot. 
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The  irregularities  in  the  above  table  are  very  great,  but  I  have  no  reason  to  doubt  the  correctness  of  the 
time,  as  it  was  noted  by  a  very  careful  and  experienced  officer.  To  the  four  hundredth  mark  the  line  descended 
perpendicularly,  but  after  that  th6  ship  was  very  unsteady,  falling  off  and  forging  ahead  rapidly  at  times.  Wc 
have  exerted  all  our  ingenuity  to  keep  her  still,  and  the  officers  work  the  yards,  while  lying  to,  wilh  the 
greatest  care  and  watchfulness.  I  cannot  speak  too  highly  ofthe  valuable  co-operation  that  I  receive  from  the 
officers  generally.  They  are  all  wJling  to  do  everything  in  their  power  to  carry  out  successfuUy  these  experi- 
ments.  The  Captain  is  a  perfect  eothusiast,  and  omits  no  opportunity  of  getting  a  cast,  as  this  record  plainly 
showS. 

At  4  P.  M.,  being  in  Lat.  27°  01'  N.,  Long.  74°  47'  W.,  I  threw  a  bottle  overboard,  to  tiy  the  current, 
with  a  request  upon  a  slip  of  paper  it  contained,  that  the  finder  would  forward  it  to  you.  I  will  continue  to 
do  so  from  time  to  time. 

December  14<A,  1851.  At  9  A.  M.,  it  being  quite  calm,  we  sounded,  but  unfortunately,  the  line  parted, 
after  having  run  out  1591  fathoms.  Time  of  running,  37  minutes  41  seconds ;  Lat.  26°  31'  N.,  Long.  74° 
l(y  W.     Temp.  air  81°;  temp.  water  76°. 

Time  of  starting  by  watch,  9  hours  1  minute  12  seconds. 


Time  of  ninning  ouU 

Time  of  nmnii^  «nt 

h.  m.  8. 

m.  S. 

h.  m.  s. 

m.  8. 

Ist  hundred 

1  56 

0  44 

9th  hundred 

16  32 

2  42 

2d       " 

2  56 

1  00 

lOth 

(( 

19  28 

2  56 

3d       " 

4  19 

1  23 

llth 

(( 

22  28 

3  00 

4th      " 

6  00 

1  41 

12th 

«( 

25  40 

3  12 

5th      " 

7  56 

1  56 

I3th 

(( 

28  56 

3  16 

6th      " 

9  04 

1  08? 

14th 

(( 

32  12 

3  16 

7th      '« 

11  22 

2  18 

15th 

(( 

35  40 

3  28 

8th      " 

13  50 

2  28 

Parted 

38  53 

3  13 

Reel  contained  5,300  fathoms.     Sounding  kad  used. 

This  is  the  first  accident  that  has  happened  to  our  new  line,  which  proves  to  be  of  a  veiy  superior 
quality.  Its  strength  is  quite  sufiScient  to  bear  the  unequal  strain,  caused  by  the  rising  of  the  ship  to  the  swell. 
It  was  a  matter  of  great  regret  to  all  of  us  that  this  sounding  was  lost,  as  the  line  was  perpendicular.  A 
breeze  springing  up,  we  concluded  to  defer  another  trial  until  evening. 

At  5  P.  M.  got  bottom  with  1,874  fathoms.  Time  of  running,  52  minutes  04  seconds.  Lat.  26°  28^  N., 
Long.  73°  50^  W.     Temp.  air  78^;  temp.  water  77°.     Drift,  about  J  of  a  mile  an  hour. 
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Time  of  starting  by  A\atch,  4  hours  46  minutes  42  seconds. 


, 

Time  of  runniog  out. 

llme  of  running  out 

h.  m.  s. 

m.  8. 

h.  m.  s. 

m.  8. 

Ist  hundred 

47  27 

0  45 

11  th  hundred 

8  25 

2  25 

2d 

(i 

48  33 

1  06 

12th 

(( 

11  11 

2  46 

3d 

« 

49  55 

1  22 

I3th 

(( 

15  02 

3  51 

4tb 

C( 

51  25 

1  30 

14th 

« 

17  44 

2  42 

6th 

(( 

53  07 

1  42 

15th 

(( 

21  42 

3  58 

6th 

(( 

55  12 

2  06 

16th 

(( 

24  18 

2  36? 

7th 

(( 

67  53 

2  41 

17th 

(( 

30  68 

6  40? 

8th 

(( 

5  00  07 

2  24 

18lh 

(( 

34  67 

3  59 

9th 

(( 

2  37 

2  20 

Got  bottom 

38  46 

3  49 

lOth 

(( 

6  00 

3  23 

Reel  contained  3,700  fathoms.     Sounding  tead  used. 

These  soundings  show  that  the,  lead,  although  it  gets  through  its  Ist  and  2d  hundred  fathoms  more 
rapidly  than  the  32  Ib.  shot,  is  longer  in  accomplishing  its  descent  wben  the  depth  is  more  than  six  or  seven 
hundred  fathoms.  We  have  scarcely  made  experiments  enough  to  establish  the  exact  point  where  the  ratio  is 
changed.  Taking  the  two  casts  of  to-day  for  an  example,  we  find  that  in  the  first  the  lead  ran  out  1,500  fatboms 
in  34  minutes  28  seconds,  in  the  last  in  35  minutes  0  seconds.  The  32  Ib.  shot  on  the  13th  inst.,  ran  out 
1,500  fathoms  in  30  minutes  42  seconds,  and  on  the  2d  inst.  in  a  much  shorter  time. 

I  cannot  account  for  the  great  irregularity  in  the  intervals  between  the  15th  and  16th,  and  the  16th  and 
17th  hundreds.  The  time  was  marked  by  an  officer  who  is  in  the  habit  of  marking  the  time  several  times  a 
day,  and  I  have  every  reason  to  believe  in  his  accuracy* 

Another  advantage  in  timing  the  hundreds  has  just  occurred  to  me.  It  will  inform  us  when  to  stop  pay- 
ing  the  line  out,  after  the  weight  has  got  to  a  great  depth.  For  example,  suppose  the  drift  of  the  ship  to  he^ 
as  it  generally  is  in  a  good  breeze,  about  one  mile  an  hour,  that  would  be  100  fathoms  in  6  minutes  8  seconds; 
therefore,  whenever  the  interval  between  the  hundreds  amounts  to  that,  it  is  evident  that  you  may  pay  out  line 
ad  ir^finitumj  and  the  weight  be  quietly  resting  on  the  bottom  all  the  while. 

At  1  P.  M*.threw  another  bottle  overboard,  in  Lat.  26°  2ff  N.,  Long.  74°  03'  W. 

December  J5M,  1851.*— At  5  P.  M.  got  bottom  with  fj^  4^396  /athoms  line.  Time  of  running  1  hour 
62  minutes  57  seconds.  Lat.  25°  30^  N.,  Long.  72°  07'  W.  Temp.  air  78°,  temp.  v^ter  76°.  Drift,  one 
inile  an  hour. 
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Time  of  starling  by  watch,  3  hours  32  minutes  12  seconds. 


Time  of  running  out. 

Time  of  ranning  oat. 

h.  m.  s. 

m.  S. 

h.  m.  8, 

m.  s. 

Ist  hundred 

33  07 

0  55 

23d    hundred 

20  30 

3  02 

2d 

<( 

34  13 

1  05 

24th 

« 

23  29 

2  59 

3d 

ct 

35  22 

1  09 

25th 

« 

25  55 

2  26 

4th 

« 

36  35 

1  13 

26th 

« 

28  51 

2  56 

6th 

« 

38  20 

1  45 

27th 

« 

32  06 

3  15 

6th 

« 

40  12 

1  52 

28th 

« 

34  45 

2  39 

7th 

« 

42  01 

1  49 

29th 

« 

38  21 

3  36 

8th 

« 

43  51 

1  50 

30th 

« 

40  56 

2  35 

9th 

« 

45  58 

2  07 

31st 

« 

43  56 

3  00 

lOth 

« 

48  10 

2  12 

32d 

« 

47  05 

3  09 

llth 

« 

50  06 

1  56 

33u 

« 

49  57 

2  52 

12th 

« 

52  26 

2  20 

34th 

« 

53  10 

3  13 

13th 

« 

64  43 

2  17 

35th 

« 

55  57 

2  47 

14th 

« 

56  5.7 

2  14 

36th 

« 

59  11 

3  14 

15th 

« 

59  38 

2  41 

37th 

« 

6     1  53 

2  42 

16lh 

« 

4    1  45 

2  17 

38th 

« 

5  09 

3  16 

17th 

« 

4  15 

2  20 

39th 

« 

8  05 

2  56 

18th 

« 

7  06 

2  51 

40th 

(( 

11  27 

3  22 

19th 

« 

9  22 

2  16 

41st 

(( 

14  15 

2  48 

20lh 

« 

11  02 

2  40 

42d 

(( 

17  06 

2  51 

21st 

« 

14  57 

3  55 

43d 

(( 

21  16 

4  10 

22d 

« 

17  28 

2  31 

Got  bottom 

25  09 

3  53 

Reel  contained  at  starting  7,000  fathoms  line.     32  Ib  shot. 

N.  B. — The  reel  was  overhauled  this  forenoon  and  made  to  revolve  more  freely.  This  will  account  for 
the  shorter  intervals  between  the  hundreds.      I  never  saw  it  run  so  smoothly  and  fieely  as  it  did  this  aflernoon. 

This  sounding  is  entirely  satisfactory,  not  a  doubt  rests  upon  it  in  my  mind.  The  great  drift  takes  away 
a  great  deal  fiom  its  value,  it  is  true,  but  that  could  not  be  helped.     We  are  saving  up  the  kads  for  calm 
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soundings.  In  calculating  the  perpendicular  depth,  it  has  doubtless  occurred  to  you  that  an  allowance  must 
be  made  for  the  curve  of  the  line,  between  the  ship  and  the  weights,  in  the  right-angle  triangle,  the  hypothe- 
nuse  is  the  chord  of  that  arc,  whatever  it  may  be.  Is  it  possible  to  calculate  that  curve  }  My  mathematics 
do  not  extend  so  far  as  that ;  you  know  there  was  no  Naval  Academy  in  my  day,  although  you,  who  came 
before  me,  were  able  to  build  a  navigator  without  the  aid  of  one. 

Threw  overboard  another  bottle  to-day  in  Latitude  25°  42'  N. ;  Longitude  72°  2(y  W. 

December  16^A,  1851. — ^At  4.30  P.  M. ;  got  bottom  with  2,100  fathojps.  Time  of  running,  48  mmutes 
7  seconds  ;  Latitude  24°  48^  N.,  Longitude  70°  22^  W. ;  Temp.  air  80°.  Temp.  water  79°.  Drift  about  i 
of  a  mile  an  hour. 

Time  of  starting  by  watch,  4  hours  32  minutes  30  seconds. 


Time  runiuog  out. 

Time  runiiing  out. 

b.  m.  s. 

in.  S. 

h.  m.  s. 

m.  s. 

Ist  hundred 

33  27 

0  57 

12th  hundred 

54  46 

2  31 

2d 

« 

34  44 

1  17 

13th 

« 

56  49 

2  03 

3d 

« 

36  06 

1  22 

14th 

« 

59  14 

2  25 

4th 

« 

37  41 

1  35 

15th 

« 

5     1  59 

2  45 

Bth 

« 

39  23 

1  42 

16th 

« 

4  34 

2  35 

6th 

« 

41  12 

1  49 

17th 

«. 

7  15 

2  41 

7lh 

(< 

43  15 

2  03 

18th 

« 

10  23 

3  08 

8th 

« 

45  29 

2  14 

19th 

« 

13  08 

2  45 

9lh 

« 

47  35 

2  06 

20th 

« 

16  35 

3  27 

lOth 

« 

49  41 

2  06 

Got  bottom 

20  37 

4  02 

llth 

« 

52  15 

2  34 

Reel  contained  6,000  fathoms.     32  Ib.  shot. 

Threw  another  bottle  overboard,  in  latitude  24°  55^  N. ;  longitude  70°  19  W. 

December  Vlth^  1851. — At  noou,  sounded,  and  ran  out  3,600  fathoms  line,  ttnthout getting  bottom.  We 
commenced  in  a  calm,  but  at  the  close  of  the  operation,  a  light  breeze  sprang  up  on  the  side  opposite  to  the 
one  that  the  airs  came  from  when  we  commenced,  and  which  we  had  made  the  weather  one.  The  conse- 
quence  was  a  stern-board,  and  a  foul  line  under  the  bottom :  so  to  save  the  materials,  we  cut.  Time  of  run- 
ning,  2  hours  6  minutes  36  seconds  !  Lat.  24°  41'  N. ;  Long.  69°  39^  W. ;  temp.  air  84° ;  temp.  water  80°. 
Drift,  (caused  by  light  cats'  paws,)  perhaps  a  quarter,  or  a  third  of  a  mile,  in  all. 

I  am  very  much  disappointed  by  this  sounding;  I  had  expected  to  get  a  perpendicular  cast,  and  to  find 

bottom,  certainly ; — If  I  had  used  a  shot,  I  have  no  doubt  I  should  have  done  so.     This  experiment  shows 

that  the  leads  are  too  light,  or  that  their  shape  is  not  the  best  adapted  for  rapid  descent.     The  shot  on  the 

15th,  went  800  fathoms  deeper  in  nearly  14  minutes  less  time. 
26 
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Time  of  starting  by  watch,  12  hours  31  minutes  54  seconds. 


Time  of  ranaiog  out. 

Tiine  of  ninning  oot. 

h. 

m.     s. 

m.  S. 

h.    m.   s. 

m.    S. 

Ist  huDdred 

32  42 

0  48 

19th  hundred 

22  16 

3  24 

2d 

(( 

20th 

(( 

25  48 

3  32 

3d 

(( 

35  31 

2  49—200  faths. 

21st 

(( 

29  30 

3  42 

4tb 

(( 

37  23 

1  52 

22d 

(( 

33  02 

3  32 

5th 

(( 

39  34 

2  11 

23d 

(( 

36  42 

3  40 

6th 

(( 

41  55 

2  21 

24th 

(( 

40  35 

3  53 

7th 

(( 

44  23 

2  28 

25th 

(( 

44  06 

3  31 

8th 

(( 

47  04 

2  41 

26  th 

(( 

47  54 

3  48 

9th 

(( 

50  02 

2  68 

27th 

(( 

52  07 

4  13 

lOth 

(( 

52  56 

2  54 

28lh 

(( 

56  18 

4  11 

llth 

(( 

56  00 

3  04 

29th 

(( 

2    0  37 

4  19 

12th 

u 

59  06 

3  06 

30th 

(( 

4  51 

4  14 

13th 

«           1 

2  13 

3  09 

31st 

(( 

8  55 

4  04' 

14th 

t( 

5  33 

3  20 

32d 

(( 

13  49 

4  54 

15th 

(( 

8  57 

3  22 

33d 

(( 

18  30 

4  41 

16th 

«( 

12  17 

3  20 

34th 

(( 

23  30 

5  00 

17th 

(( 

15  32 

3  15 

35th 

(( 

30  38 

7  08 

18th 

i( 

18  52 

3  20 

36th 

(( 

38  30 

7  52 

Reel  contained  6,000  fathoms  at  starting.     Sounding  lead  used. 

The  reel  was  in  fine  running  order  on  the  14th,  on  which  occasion  we  went  deeper  with  the  lead  than  we 
have  at  any  other  time  before  to-day ;  we  got  out  1,800  fathoms  in  48  minutes  15  seconds;  our  first  1,800 
fathoms  to-day,  ran  out  in  46  minutes  58  seconds.  If  we  had  had  much  drift,  I  should  have  supposed  that  the 
lead  struck  bottom,  and  that  the  last  three  hundied  fathoms  was  due  to  that  drift ;  but  as  I  have  said,  our  cast 
was  nearly  perpendicular. 

However,  we  have  arrived  at  this  fact,  viz  :  that  in  the  latitude  and  longitude  mentioned,  we  have  at  least 
3,600  fathoms  of  water. 

At  noon,  threw  overboard  another  bottle,  with  the  usual  request,  that  if  picked  up,  the  slip  of  paper 
sbould  be  sent  to  you,  stating  the  date  and  place  where  found. 

Deceniber  19^A,  1851. — At  4,  P.  M.,  got  bottom  with  2,990  fathoms  line ;  time  of  running,  1  hour  19 
minutes  50  seconds  ;  Lat.  22°  40^  N. ;  Long.  69°  OO'  W. ;  temp.  air  80°;  temp.  water  80°.  Drift,  threc- 
fourths  of  a  mile  an  hour. 
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Time  of  starting  by  watch,  4  hours  8  minutes  10  seconds. 


Time  of  running  out. 

Time  of  running  out. 

h.  m.  s.                 m.  s» 

h. 

m.  s. 

m.  s. 

Ist  hundred 

9  04                0  54 

16th  hundred 

42  18 

2  46 

2d 

iC 

10  17                 1  13 

17th 

« 

45  38 

3  20 

3d 

ic 

11  46                 1  29 

18th 

« 

48  36 

2  68 

4th 

Ci 

13  28                1  42 

19th 

« 

51  12 

2  36 

5th 

ii 

15  20                1  52 

20th 

« 

54  32 

3  20 

6th 

<i 

17  18                1  58 

21st 

« 

58  01 

3  29 

7th 

ii 

19  30                2  12 

22d 

« 

5 

1  22 

3  11 

8th 

ii 

21  53                2  23 

23d 

t( 

4  47 

3  25 

9th 

ii 

25  08                2  15 

24th 

« 

8  03 

3  16 

lOth 

ii 

26  26                2  18 

25th 

« 

lost 

llth 

ii 

28  54                2  28 

26tb 

« 

14  41 

6  38  (200  fathoms.) 

12th 
13th 

ii 
ii 

31  29                2  35 
34  13                2  44 

27tb 
28th 

« 
« 

17  04 
21  19 

2  23   ) 

6  38=3  13 
4  15   > 

14th 

<i 

36  54                2  41 

29th 

« 

24  20 

3  01 

15th 

ii 

39  32                2  38 

Got  bottom 

28  00 

3  40 

Reel 

contained  7,900  fathoms :  32  Ib.  shot. 

- 

We  can  now 

compare  the  results  ot/bur  soundings  with  the  32  Ib.  sbot,  to  tbe  depth  of  1,900  fatboms. 

Greatest  difference  5wi.  52*. 


On  the  13th  instant,  the  line  ran  42  minutes  34  seconds. 

m.  s. 
On  the  15th  instant,  the  Ime  ran  37  10  ^ 

16th      "  «  40  38 

18th      «  "  43  02  J 

We  did  not  sound  yesterday,  to  economize  the  line,  but  we  committed  another  bottle  to  the  wavcs,  and 
one  to-day,  making  seven  that  are  now  adrift. 

January  9<A,  1852. — Since  the  last  date,  we  have  had  no  opportunity  for  sounding.  On  the  23d  Decem- 
ber  we  arrived  at  Cape  Haytien,  and  sailed  from  there  on  the  29th  for  Chagres.  The  passage  was  particularly 
unfavorable  for  our  purpose,  the  wind  being  fresh,  and  the  sea  high.  This  morning  we  weighed  anchor,  our 
destination  being  San  Juan  de  Nicaragua.  At  2  P.  M.,  we  sounded,and  gotbottom  with  1,690  fathoms  line; 
time  of  running,  32  minutes  29  seconds  ;  Lat.  9°  44'  N ;  Long.  8l°  01'  W. ;  temp.  air  87° ;  temp.  water  81°* 
Drift,  thrce^fourths  of  a  mile  an  hour. 
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Time  of  starting  by  watch,  1  hour  47  minutes  3  seconds. 


Ist  hundred 

b.  m.  s. 
47  46 

Time  of  rumiiDg  out. 
m.  s. 
0  63 

lOth  hundred 

b. 
2 

m.  s. 
2  53 

Time  of  running  ou(. 
m.  s. 
2  03 

2d      « 

49  02 

1  06 

llth 

« 

4  58 

2  05 

3d      " 

50  24 

1  22 

12th 

« 

7  12 

2  14 

4th     « 

51  52 

1  28 

13th 

« 

9  34 

2  22 

5th     « 

53  24 

1  32 

14th 

« 

12  03 

2  29 

6th     « 

65  04 

1  40 

15th 

« 

14  35 

2  32 

7th     " 

56  53 

1  49 

16th 

« 

]7  05 

2  30 

8th     « 

68  48 

1  56 

Got  bottom 

^ 

19  32 

2  27 

dth     « 

2  00  60 

2  02 

4,900  fathoms  on  reel. — Sounding  lead  used. 

San  Juan  de  Nicaraoua,  January  18^A,  1852. — This  willbesentby  the  Prometheus  this  afternoon.  In 
regard  to  sounding  firom  the  gangway,  as  you  suggested,  to  obviate  the  snapping  of  the  line,  I  conceive  it 
would  be  almost  impracticable,  on  account  of  the  falling  off  of  the  ship,  so  as  to  bring  the  line  astem ;  some- 
times.  It  would  be  apt  to  get  foul  of  the  guns  or  nidder.  The  line  you  have  sent  us  is  perfectly  competent 
to  bear  any  strain  arising  from  the  motion  of  the  ship.  I  Ihink  you  must  give  up  the  idea  of  savmg  the  line, 
except  what  can  be  hauled  in  after  it  parts ;  even  that  is  not  very  good,  as  it  becomes  very  much  untwisted. 
If  you  contrive  spme  plan  to  slip,  I  thmk  there  would  be  a  difficulty  in  deciding  whether  you  had  got  bottom ; 
and  you  could  never  fed  sure  that  your  weight  would  remain  attached  until  it  reached  the  bottom. 

^^Fehruary  \bthy  1852. — Sounded  and  got  bottom  with  2,397  fatboms  line ;  time  of  running,  47  minutes 
29  seco^ds ;  Lat  11°  23^  N.;  Long.  79°  36'  W.;  temp.  air  82°;  temp.  water  82°.  Drift  rather  more  than  a 
mile  an  hour. 

Time  of  starting,  2  hours  27  minutes31  seconds. 


h. 

Ist  hundred 

m.  s. 

Time  of  running  out. 
m.  s. 

13th  hundred 

h.  m.  s. 
49  04 

Time  of  mnning  out. 
m.  s. 
1  52 

2d 

ii 

29  28 

— 

14th 

« 

61  25 

2  21 

3d 

ii 

30  32 

1  04 

16th 

« 

63  29 

2  04 

4th 

ii 

31  53 

1  21 

16th 

« 

56  31 

2  02 

5th 

ii 

33  39 

1  46 

.17th 

« 

58  11 

2  40 

6th 

ii 

35  30 

1  51 

I8th 

« 

3    0  20 

2  09 

7th 

u 

37  03 

1  33 

19th 

« 

2  43 

2  23 

8th 

ii 

39  02 

1  59 

20th 

« 

5  36 

2  53 

9th 

ii 

41  13 

2  11 

21st 

« 

3    7  34 

1  59 

lOth 

ii 

42  52 

1  39 

22d 

« 

10  07 

2  33 

llth 

<c 

44  55 

2  03 

23d 

« 

13  02 

2  65 

12th 

ii 

47  12 

2  17 

Got  bottom  at  3  16  00 

1  58 

Liiie  on  reel  at  starting  3,200  fathoms :  32  pound  shot  used. 
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^^Fehruary  16/A,  1852.— Sounded  and  got  bottom  with  2,440  fethoms  line;  time  of  running,  51  minutes 
41  seconds  ;  Lat.  12^  25^  N.;  Long.  78°  22'  W.;  temp.  air  82°;  temp.  water  80°.     Driftone  mile  an  hour. 
Time  of  starting  by  watcb,  4  hours  53  minutes  39  seconds. 


Time  of  runniiig  out. 

Time  of  running  oat. 

h. 

m.  s. 

m.  8. 

h. 

.  m.  s. 

m.  8. 

Ist  hundred 

64  39 

1  00 

14th  hundred 

17  50 

2  43 

2d 

(C 

55  52 

1  13 

15th 

(f 

19  49 

1  59 

8d 

(( 

67  14 

1  22 

16th 

(( 

21  59 

2  10 

4th 

(( 

58  32 

1  18 

17th 

(( 

24  50 

2  51 

5tb 

.»« 

59  58 

1  26 

18th 

(( 

27  02 

2  12 

6tb 

(( 

5 

1  34 

1  36 

19th 

(( 

29  69 

2  57 

7th 

(( 

3  20 

1  46 

20th 

(( 

31  05 

1  06? 

8th 

(( 

5  22 

2  02 

21st 

(( 

34  50 

3  45? 

9th 

(( 

7  31 

2  09 

22d 

(( 

37  13 

2  23 

lOth 

(( 

9  12 

1  41 

23d 

« 

41  42 

4  29? 

llth 

(( 

10  52 

1  40 

24th 

(( 

44  23 

2  41 

12th 

(( 

12  42 

1  50 

Got  bottom  at  5  45  20 

0  57 

13th 

(( 

15  07 

2  25 

Line  < 

on  Reel  at 

;  starting, 

5,000  fathoms :  32pound 

sbot  used. 

NoTB :— The  soundings  of  Febniary  15th  and  16th,  were  taken  by  Lieut.  Jtmee  H.  Armetrong,  on  the  paesage  irom  San  Juan  dt 
Nicaragua  to  Havanai 
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Beport  ofDeep-sea  Soundings  asjar  as  ihe  same  have  been  received  at  this  officej  Dec.  24,  1852. 

ALBANY. 


Date. 

Latitude. 

N. 

Longitude. 

TempVe 
water. 

Time. 

Fathoms. 

Drift. 

Up&Down. 

Rate 

in  Secs. 

1850. 

o  / 

o  / 

o 

m.    $. 

/aths. 

fathoms. 

fathoms. 

December 

6 

38  38 

66  31 

68 

27 

16251 

00 

60.2 

(( 

9 

33  34 

61  38 

72 

63  .' 

al950 

800 

30.9 

(( 

11 

30  05 

58  52 

74 

11 

1000 

12; 
0 

00 

90.9 

(( 

11 

29  58 

58  48 

74 

28 

1500 

cr 

00 

53.5 

(( 

12 

7 

600 

•  0 

00 

85.7 

(( 

12 

5 

550 

0 

B 

00 

110 

(( 

12 

22 

clOOO 

00 

45.4 

(( 

12 

2  30 

300 

00 

120 

(( 

16 

21  34 

63  24 

81 

28 

1600  w. 

00 

1600* 

57.1 

(( 

29 

•  17  54 

67  28 

84 

17 

1200  u>. 

440 

1113 

70.6 

1851. 

January 

4 

18  20 

69  49 

82 

5 

370  u). 

00 

370» 

74 

(( 

5 

17  16 

71  26 

82 

19 

1275  w. 

440 

1203 

67.1 

(( 

13 

19  12 

76  05 

82 

18 

1200  w. 

00 

1200 

66.6 

(( 

16 

22  29 

84  35 

80 

5 

420 

00 

420* 

84 

(( 

16 

22  32 

84  32 

80 

8 

720 

00 

720 

90 

(( 

28 

24  05 

82  05 

80 

6 

470  w. 

00 

470* 

78.3 

•(( 

29 

24  37 

79  48 

79 

6  30 

500  w. 

00 

500» 

76.9 

February 

6 

19  57 

72  11 

82  • 

8  45 

640 

00 

640» 

73.1 

(( 

18 

15  40 

77  07 

81 

17 

1300  w. 

220 

1280 

76.4 

(( 

19 

11  07 

79  13 

82 

7 

600  w. 

50 

598 

85.7 

(( 

28 

17  54 

80  25 

82 

12 

895  w. 

100 

885 

74.5 

(( 

28 

16  06 

80  34 

81 

7  45 

680  w. 

00 

680 

87.7 

March 

3 

19  20 

81  50 

6 

660 

00 

110 

(( 

3 

(( 

(( 

5 

585 

00 

117 

(( 

3 

(( 

(( 

3  30 

377 

00 

107.7 

« 

4 

21  25 

84  45 

80 

14  45 

990 

00 

990» 

67.1 

(( 

5 

22  05 

86  22 

80 

4  40 

445 

00 

445 

96.7 

(( 

16 

19  30 

94  30 

76 

7  15 

530 

00 

530* 

73.1 

(( 

16 

19  37 

94  49 

78 

11  30 

967 

00 

967 

84 

April 

3 

25  56 

95  51 

76 

6  5 

490  w. 

00 

490 

80.5 

(( 

4 

26  58 

92  58 

74 

11 

725  w. 

00 

725» 

65.9 

(( 

5 

26  36 

88  56 

78 

13  50 

982  w. 

180 

962 

71.1 

(( 

6 

26  43 

85  27 

78 

9  50 

810  w. 

150 

795 

82.6 

(( 

7 

25  23 

85  19 

78 

8  17 

100  w. 

100 

693 

84.3 

(( 

8 

24  39 

85  12 

79 

11 

916  w. 

00 

916 

83.2 

(( 

10 

23  47 

83  32 

80 

7  30 

600  «7. 

90 

593» 

80 

*  Is  the  supposition  admissable  that  in  these  cases,  the  shot  reached  bottom,  and  that  the  effect  of  current 
upon  the  line,  and  of  the  drift  upon  the  ship,  was  such  as  to  make  the  sea  appear  somewhat  deeper  than  it 
really  is  ?  The  whole  table  authorizes  the  conclusion,  thiit  the  rate  of  74  fathoms  per  minute,  for  5' — January 
4th — is  too  slow.     Subsequent  observations  will  probably  throw  more  light  upon  this  point. 

a.   A  10  Ib.  lead,  instead  of  a  32  Ib.  shot,  and  line  oiled. 

c.    Weight  18  Ibs : — ^three  iron  bars. 

V),  Line  waxed. 
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ALBANY. 


Date. 

Latitude, 
N. 

LiODgitude, 

Tem. 

waler- 

Tiine. 

C 
CO 

o 
d 

Fathoma. 

Drift. 

Up  and 
Down. 

Average  rate  per  minate. 

1S51. 

o     /     // 

o     /      // 

o 

h.  m.  S. 

fath. 

fath. 

fathxms. 

April 

19 

23  21  00 

82  44  00 

16  48 

w    995 

52.9 

u 

21 

25  19  00 

83  41  00 

52 

ii 

22 

26  43  00 

84  41  00 

137 

cc 

23 

29  12  00 

86     1  00 

152 

June 

13 

27     0  00 

85  43  00 

27  31 

1327 

206 

1310 

48.2 

cc 

14 

27  55  00 

85  44  00 

376 

cc 

14 

28  27  00 

85  54  00 

2  08 

220 

Dec. 

2 

24  25  00 

83  23  00 

80 

23  29 

1 

1531 

300 

1502 

65.1 

C( 

10 

27    4  00 

79  44  00 

80 

4  51 

380 

380 

79.2 

cc 

11 

27  16  00 

79  49  00 

79 

3  24 

274 

274 

80.6 

cc 

11 

27  16  00 

79  49  00 

79 

3  24 

284 

284 

83.5 

cc 

11 

27  55  00 

79  45  00 

79 

5  47 

# 

440 

440 

75.8 

cc 

11 

27  51  00 

79     9  00 

76 

11  49 

670 

170 

647 

56.7 

cc 

11 

27  34  00 

77  54  00 

76 

9  38 

631 

631 

67.5 

cc 

12 

27  19  00 

77  18  00 

76 

10  22 

690 

690 

66.6 

cc 

12 

27  10  00 

76  59  00 

76 

24  29 

1180 

1180 

48.2 

cc 

13 

27  10  00 

75    6  00 

76 

43  13 

1916 

620 

1806 

44.3 

cc 

14 

26  31  00 

74  10  00 

76 

37  41 

1591 

1591 

42.2 

Ci 

14 

26  28  00 

73  50  00 

76 

52    4 

1874 

575 

1778 

35.9 

cc 

15 

25  30  00 

72    7  00 

76 

1  12  57 

4396 

1435 

4100 

38.8 

cc 

16 

24  48  00 

70  22  00 

79 

48    7 

2100 

675 

1893 

43.7 

cc 

17 

24  41  00 

69  39  00 

80 

1  26  36 

3600 

250 

28.4 

cc 

19 

22  40  00 

69     0  00 

80 

79  50 

2990 

1170 

2762 

37.6 

1852. 

• 

Jan. 

9 

9  44  00 

81     1  00 

81 

32  29 

1690 

350 

1650 

51.8 

X.       z. 
m.  8.      m.  s. 

Feb. 

15 

11  23  00 

79  36  00 

82 

47  29 

1 

2397 

689 

2290 

IstSOOfath.    6  08       6  09 

cc 

16 

12  25  00 

78  22  00 

80 

51  41 

1 

2440 

762 

2320 

3d    "     "       9  13       9  14 
3d    "     "     10  37      10  37 
4th   "     "     12    6      11  16 

JAMESTOWN. 

1851. 

June 

3 

36  43  00 

74  10  00 

1500 

)Nob 

oltom  . 

cc 

4 

36  33  00 

73     0  00 

77 

2100 

1900 

cc 

5 

37    6  00 

68    2  00 

68 

3000 

cc 

7 

38  13  00 

62  32  00 

3700 

cc 

12 

38  50  00 

45  33  00 

67 

2000 

cc 

13 

38  50  00 

43  49  00 

70 

1600 

cc 

18 

37  50  00 

32     7  00 

2000 

cc 

20 

1800 

No  bolt 

om. 

cc 

21 

2000 

cc 

23 

36     0  00 

27  20  00 

4000 

JNob 

ottom. 

cc 

24 

35    6  30 

26  52  40 

2000 

*  i  A  26i  Ib.  lead  used  inslead  of  a  33  Ib.  shot — see  description  of  it,  page  193. 
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DOLPHIN. 

— ■ 

Date. 

Latitude, 

N. 

Longirade, 

Tem. 
water. 

Time. 

•i 

o 

00 

•s 

i 

FVithoma. 

Drift. 

Up  ond 
Down. 

ATenge  rate  per  minnte. 

1851. 

o      /     // 

o       /     // 

o 

h.  m.  S. 

fath. 

fath. 

fathoms. 

istseofm. 

2d  500  fm. 

3d500  fin. 

m.    s. 

m.    s. 

m.    s. 

Nov.     24 

25  59  52 

37  44  30 

41    15 

2 

1720 

10  21 

11  22 

13  35 

"      30 

23  42  00 

23  40  35 

54  12 

1 

2180 

40.2"! 

> 

"      30 

23  41  12 

32  40  29 

59  10 

2 

2210 

36.3 

Dec.       1 

23  10  44 

32  26  44 

1     1  04 

2 

2200 

36 

3 

"        7 

20    2  44 

25  26  28 

1     7  55 

1 

1970* 

29 

'S 

«        7 

18  19  26 

25    5  58 

41  06 

2 

1675 

40.7 

1 

«      10 

18  24  54 

23  48  02 

35  58 

2 

1612 

44.7 

«      11 

17  34  51 

22  51  28 

28  22 

2 

1370 

48.2 

2. 

"      13 

16  31  42 

20  53  37 

44  26 

2 

1941 

45.6 

^          Z 

«      14 

16  30  46 

20  43  58 

59  59 

1 

J875» 

31.2 

o 

"      15 

16  59  37 

21  32  39 

35  21 

2 

1580 

44.7 

D 

«      16 

15  23  57 

22    6  07 

14  07 

2 

1220 

50.6 

«       16 

15    9  17 

22  22  07 

26  44 

1 

1380 

53.7 

1 

"       17 

15    7  40 

22  49  23 

30  06 

1 

1120» 

37.2 

B 

«      17 

15    2  57 

23    2  23 

14  09 

2 

790 

66 

s; 

PLYMODTH.                                                                                                1 

Sept      2 

37  28  00 

51  32  00 

1  55 

1 

5500 

1760 

5200 

47.8 

"          9 

34  11  00 

43  21  00 

1     5 

1 

2800 

43 

"       13 

54 

1 

2200 

440 

2150 

40.8 

CYANE.                                                                                                      1 

Oct.      15 

34  40  00 

69  20  00 

11  30 

742 

1 

1                 64.5 

«       16 

32  13  00 

69  22  00 

8  00 

600 

75 

"        19 

27  29  00 

73  20  00 

3  15 

200 

61.5 

«       20 

28  27  00 

73  27  00 

9  00 

960 

1852. 

Jan.      10 

25  55  00 

79  46  00 

284 

"        16 

24  15  00 

65  38  00 

15  00 

345 

23 

«       27 

16  20  00 

65  21  00 

18  00 

1000 

55.5 

«       28 

13  29  00 

65  22  00 

11  00 

600 

54.5 

«       29 

11  38  00 

65  51  00 

5  48 

315 

54.3 

PORTSMOUTH.                                                                                              | 

1851. 

Dec.     31 

21  19  00 

38  10  00 

2  44  00 

1 

4700 

None. 

4700 

28.6 

^Probably  the  sea  is  not  so  deep  wkere  these  casts  were  made.    See  the  slow  rate  of  descent.     There  was  but  one  shot  used  ou 
these  occasions.    Could  thnt  have  made  the  difference?    M.  F.  M. 
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SUSaUEHANNA. 


O 

Dat< 

Latitude, 

N. 

Loneitude, 
W. 

Tem. 

water. 

Time. 

Vi 

*o      Fathoms. 

d 

Di 

1851. 

O       t       II 

O      /       H 

o 

m.  s. 

/a 

June 

18 

33  35  00 

38  32  00 

72 

36  00 

1       1800 

DOLPHIN. 

.   1852.      1 

Jan. 

7 

11     7  15 

21  56  54 

0  19  07 

2     1120 

8 

8  43  00 

20  52  00 

1  21  20 

1     2290 

9 

7  17  00 

20    7  00 

0  45  13 

2     1940 

13 

4  14  21 

19  20  34 

1  40  24 

1     2670 

14 

3  42  18 

19     6  00 

1  42  30 

1     2760 

15 

3  51  00 

19     6  00 

1     2  42 

1     2760m;..> 

17 

3     1  26 

18  36  26 

1  46  37 

1     2725 

18 

2  36  00 

19  22  00 

1  28  53 

1     278010. 

•19 

2  10  10 

19  57  28 

1     9  00 

2    2690w.t 

22 

S.2  27  39 

23  37  58 

1  50  42 

1     3020 

24 

5  42  00 

25  40  30 

l  32  37 

1     2970W. 

25 

6  59  42 

25  42  54 

1  40  06 

1     3250to. 

27 

4  11  34 

24     0  41 

1  48  56 

1     3200to. 

29 

3  33  28 

22  38  27 

1  59  13 

1     3575w. 

31 

2  26.  08 

20  47  36 

2  24  24 

1     3450m)..> 

Feb. 

5 

N.O  45  01 

18  28  40 

1     0  03 

1     2680m)..> 

13 

S.O  31  52 

17  45  23 

1  33  51 

1    284010. 

29 

5  32  01 

32  43  52 

1  22  17 

1    2490u). 

TANEY. 

1849. 

Nov. 

15 

31  59  00 

56  43  00 

73 

90 

5700  d. 

SARATOGA. 

1850. 

1 

Nov. 

28 

28  21  OOS 

29  31  00 

90 

3100  c. 

w.  Waxed  line.     (.')  Quere.     f  Waxed  for  700  fathoms. 

d.  Wire  used  with  lOlb.  lead  as  weight. 

e.  Line  of  twine,  three  times  size  of  Albany's,  laid  up  ;  weight  3 


•Here,  in  Lat  2°  10'  N.,  Lonir.  190  57'  W.,  H.  M.  S    Pandora,  got  no  bolton 
Chart,  for  1851.— Lee. 
27 
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CONGRESS. 


Date. 

Latitude, 
S. 

Longtude, 

Tem. 
water. 

Time. 

O 

•g 

<.* 

o 
d 

Fathoma. 

Drift. 

Up  and 
Down. 

Average  rate  per  minute. 

1851. 

o      / 

o     / 

o 

h.  m. 

fath. 

/ath. 

fathoms. 

Ist  1000  f. 

3d  1000  f. 

SdlOOOf. 

m. 

m. 

m. 

June     12 

28  46 

43  46 

2 

3000 

880 

2880» 

Aug.      7 

23  59 

43  44 

120 

90* 

AprU      1 

35  20 

51  30 

69 

36 

1650 

1000» 

"        3 

35  23 

47  27 

68 

1    6 

2700 

880 

2550» 

18 

24 

700  fms. 

«        9 

34  37 

44  11 

69 

It 

2145 

440 

2093t 

12 

15 

in24m. 

«      15 

34  50 

51  40 

70 

20 

950 

950* 

May     12 

28  00 

45  58 

76 

10 

2 

800 

"        12 

28  00 

45  58 

76 

2 

2300 

«        13 

27  32 

47  08 

76 

2 

320 

320» 

Sept.    10 

30  28 

45  41 

68 

2 

1780« 

ST.  LOUIS.                                                                                1 

1852. 

o     / 

o      /        // 

h.  m,  s. 

m.   s. 

m.  s. 

m.   s. 

Oct.       4 

36  16  N. 

46  62  15 

78.5 

2    9  35 

1 

5070 

5070t 

15  30 

32  30 

54  64 

DOLPH 

IN. 

1852. 

o     / 

o     / 

Oct.       4 

39  39 

70  30 

67 

33  30 

1§ 

1000 

"         6 

40  50 

64  44 

63 

1  02 

2 

2200 

"         7 

41  12 

62  38 

65 

1  06 

2 

2200 

"         9 

41  40 

59  23 

68 

1  44 

2 

2600 

"       10 

44  40 

56  01 

69 

1  22 

2 

2595 

«       11 

40  36 

54  18 

73 

2  00 

2 

3450 

"       20 

44  07 

49  23 

67 

3  17 

2 

4580 

"       24 

43  40 

42  55 

68 

1  30 

2 

2700 

"       25 

44  41 

40  16 

70 

0  46 

2 

1800 

"       26 

150011 

lAeut.  Commanding  8.  P.  Lee  to  Commodore  Morris. 

U.  S.  SURVEYING  VeSSEL  **  DoLPHIN," 

Port  Prayuy  {Cape  de  Verd  Islandsy)  Dec.  20,  1851. 
SiR : — I  submit  the  following  report  for  the  information  of  the  Department. 

The  "  Dolphin"  sailed  from  Sandy  Hook  on  the  8th  of  October,  and  arrived  here  on  the  17th  instant, 
having  been  71  days  at  sea. 

*Bottom. 

fPaixhan  shot,  70  pounds. 

}Sfobottom. 

f  The  above  furoiihed  by  Mr.  Kennon  at  my  requeat. — 0.  H.  Berryman. 

§  Soundinf  lead. 
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Good  search  has  been  made  for  the  foUowing  eight  vigias,  none  of  which  could  be  found. 


Nome  and  date  of  reported  difcovery. 

Ladtade. 

LoDgitade. 

O       /       II 

o     /     // 

"Potomac  Soandiog," 

-  1838 

38  10  00  N. 

67  26  00  W. 

«  Fields'  Vigias,"     - 

-  1838 

37  31  00 

66     0  00 

"  Anfitrite  Breakere," 

-  1846 

35  50  00 

66    4  11 

«  Dyefs  Rocks,"      - 

-  1845 

32  46  00 

60    6  00 

«Vigias," 

-  1827 

31  15  00 

53  20  00 

"  Gandarias  Rocks," 

-  1842 

25  30  00 

37  45  00 

"  Gombands  Rock," 

-  1764 

23  15  00 

32  25  00 

The  "  Emily's  Bonetla  Reef" 

-  1845 

16  59  00 

21  30  00 

Projections  will  be  prepared  showing  the  Iracks  of  this  vessely  the  casts  of  the  lead,  and  the  radius  of 
vision,  during  the  search  for  each  vigia. 

The  following  deep  sea  soundings  were  obtained  after  we  got  beyond  the  northerly  and  westerly  gales, 
which  prevailed  from  the  date  of  our  sailing  to  the  latter  part  of  November. 


No. 

Date. 

Soanding, 

in 
fathoms. 

Latitude. 

1 
LoDgiitude. 

Remarks. 

1 
2 
3 

4 
5 
6 

7 
8 
9 

10 
11 
12 

13 
14 
15 

1851. 

Nov.24 

"    30 

"    30 

Dec.  1 

"      7 
<»      7 

"    10 
"    11 
"    13 

"    14 
"    15 
"    16 

"    16 
"    17 
"    17 

1720 
2180 
2210 

2200 
1970 
1675 

1612 
1370 
1941 

1875 
1580 
1220 

1380 

1120 

790 

o      /      // 

25  59  52 
23  42  00 
23  41  12 

23  10  44 
20    2  44 
18  19  26 

18  24  54 
17  34  51 
16  31  42 

16  30  46 
16  59  37 
16  23  57 

15    9  17 
15    7  40 
15    2  57 

i 

1 

o     /      // 

37  44  30 
32  40  35 
32  40  29 

32  26  44 

25  26  28 

26  5  58 

23  48  02 
22  51  28 
20  53  37 

20  43  58 

21  32  39 

22  6  07 

22  22  07 

22  49  23 

23  2  23 

Bottom  was  certainly  got  at  each  of  these 
casts.     Sounded  from  a  vrhale  boat 
always;  generally  used  two  32  Ib.  shots 
on  smaJI  fishing  line  stuff,  treUe  to  the 
Ist  100  fath.,  double  to  the  2d  100,  and 
single  after  that.  Line  ran  over  a  roller 
hung  to  an  inflated  bag,  and  by  using  2 
oars,as  the  windand  sea  made  necessa- 
ry,  prevented  drift,kept  the  line  running 
"up  and  down"  and  the  weight  of  the 
boat  offtheshot,and  whentheunebegan 
to  run  8low,keptthe  weightof  thereeloff 
theshotbytumingit.  Asmallandshort, 
is  worse  than  a  high,  lotag  and  regular 
sea,  but  a  good  sounding  may  be  had 
with  good  line  (which  we  h»Te  not,) 
from  a  boat  in  any  weather  in  wbich 
it  can  be  lowered  safely. 

The  astronomical,  roagnetic  and  meteorological,  and  other  observations  reqiured^  have  been  made  as  far 
the  weather  permitted,  and  when  the  results  are  discussed,  they  will^  I  hope,  be  found  interesting  and  useful, 

The  officers  and  crew  are  generally  in  good  health.  Comroodore  Lavallette  is  opp ortunely  here^  and  affbrds 
every  facility  in  his  power. 

As  soon  as  the  vessel  is  provisioned  and  watered,  and  the  chronometers  are  rated,  I  shall  put  to  sea  and 
carry  out  the  orders  of  the  Departraent.       ^ 


Digitized  by 


Google 


212 


THE  WIND  AND  CURRENT  CHARTS. 


P.  S. — I  hope  to  return  early  in  May,  the  beginning  of  a  favorable  season  for  following  up  the  unexecuted 
part  of  my  instructions  which  refer  to  the  Euiopean  roules.  In  that  part  of  the  Atlantic  are  located  most  of  the 
reported  rocks,  shoals,  and  other  dangers  which  are  continued  on  the  latest  official  charts.  It  is  wonderful 
that  no  maritime  nation  has  heretofore  undcrtakcn  a  systematic  search  for  these  reported  dangers  which 
render  navigation  uneasy,  if  not  unsafe.  The  credit  of  conferring  this  essential  service  upon  commerce  will 
belong  to  the  present  administration  of  naval  affairs.  Care,  however,  must  be  taken  to  conduct  the  examina- 
tion  80  thoroughly  that  when  the  detailed  report  is  publi<hed,  with  diagrams,  all  the  foreign  hydrographical 
oifices  may  be  satisfied.  Nothing  could  be  more  unfortunate  than  a  superficial  search,  should  the  vigia  subse- 
quently  prove  to  be  the  real  danger.  When  thc  chart  is  once  cleared  of  vigias,  a  rigid  scrutiny  should  imrae- 
diately  be  made  into  all  subsequent  leports  of  such  dangers.  I  am  preparing  some  suggestions  to  expose 
careless,  incapable,  or  fVaudulent  navigators,  or  those  advertising  for  notoriety — in  one  or  the  other 
of  which  causes  many  of  these  vigias  have  tlieir  origin.  Most  of  the  vigias  of  the  Atlantic  are  retained  on 
Maury's  late  Charts,  and  the  new  Admiralty  Charts  of  June  last,  and  they  will  continue  to  be  regarded  as 
real  dangers,  until  they  are  proven  to  be  otherwise. 

I  incline  to  regard  many  of  the  currents  reported  as  the  result  of  bad  navigation.  Careful  astronomical 
observations  for  Lat.  andLong.,  madeat  A.  M.  and  P.  M.,twilight  (I2hours  apart,)  compared  with  the  runby 
patent  log,  indicate  very  little  or  no  current  by  day,  but  show  some  defective  steering,  &c.,  by  night.  I  use 
but  one  binacle,  allow  but  four  persons  to  steer,  and  do  not  rely  upon  a  single  observer  and  computer.  I  made 
some  experiments  in  30  fathoms  water  on  our  coast  with  two  whale  boats,  one  anchored  by  a  kedge,  the 
other  having  a  suspended  kettle,  which  lead  me  to  suspect,  that  when  there  appears  to  be  a  current  setting  to 
windward,  it  is  sometimes  but  the  boat  and  pitch  kettle,  set  to  leeward  by  light  airs  and  sea. 

Deep-sea  Soundings — U.  S.  Surveywg  Brig  ^^  Dolphin^'^^  Lieut,  Commanding  S.  P.  Lee, 


DEPTB. 

Dati 

Latitude, 

N. 

Longitude, 

Remarks. 

Pathome. 

Miles. 

1852. 

O        1        II 

O        /       II 

• 

Jan. 

7 

1120 

li 

11     7  15 

21  56  54 

Botlom  was  found  at  each  cast. 

cc 

8 

2290 

2i 

8  43  00 

20  52  00 

u 

9 

1940 

2i 

7  17  00 

20     7  00 

The   depth   of  the  sea  is  given   to  the 

ii 

13 

2670 

3 

4  14  21 

19  20  34 

nearest  quarter  of  a  statute  mile. 

u 

14 

2670 

3 

3  42  18 

19     6  00 

cc 

15 

2670 

3 

3  51  00 

19     6  00 

cc 

17 

2725 

3 

3     1  26 

18  36  26 

cc 

18 

2780 

3 

2  36  00 

19  22  00 

)  Here  H.  B.  M.  ship  "  Pandora'*  got  no 

cc 

19 

2690 

3 

2  10  10 

19  57  23 

V      bottom  in  6,000  fathoras.      See  Ad- 

cc 

24 

2970 

3i 

5  42  00 

25  40  30 

j      miralty  Variation  Chart,  for  1851. 

cc 

25 

3250 

3| 

6  59  42 

25  42  54 

(C 

27 

3200 

3J 

4  11  34 

24     0  41 

cc 

29 

3575 

4 

3  33  28 

22  38  27 

^ 

C( 

31 

3550 

4, 

2  26  08 

20  47  36 

Feb. 

5 

2680 

3 

0  45  01 

18  28  40 

C( 

13 

2840 

H 

0  31  42s 

17  45  23 

« 

29 

2490 

4 

5  31  48S 

32  43  44 
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Passed  Midshipman  A.  F,  Warhy  to  Lieut.  Mnury. 

U.  S.  Ship  "Jamestown" — JVor/blk  to  Madeira, 

Madeira,  Ju7ie  28,  1851. 
"  Dear  Sir  : — Knowing  the  interest  you  feel  in  deep  sea  soundings  ordered  by  the  Bureau  of  Ordnance 
and  Hydrography,  I  sendyou  a  rough  abstract  of  those  taken  up  to  the  present  lime  on  borad  of  this  vessel. 
I  presume  you  will  receive  an  oflBcial  report  from  the  proper  source  on  the  subject  when  the  ves5el  shall  have 
reached  her  station.  The  Master  has  sounded  every  day  when  the  weather  permitted,  using  sometimes  one, 
sometimes  two,  round  shot.  The  nippers  for  sounding  proving  of  no  use  have  been  dispensed  with,  and  the 
supposition  of  having  on  several  occasions  reached  bottom,  arose  from  the  fact  thatthe  line  paying  out  briskly 
would  suddenly  cease,  and  on  being  hauled  in  would  for  a  moment  come  up  very  heavily,  and  then,  as  though 
the  weight  of  the  shot  had  parted  from  it,  come  up  easily." 


Date. 

Latitude, 

N. 

Lonjitude. 
W. 

Air. 

Wnter. 

s^:uJ              R--'"- 

1851. 

o       /      // 

o       /     // 

o 

o 

fath.   1 

June 

3 

36  43  00 

74  10  00 

1500    No  bottom — line  parted — nipper  defective. 

(( 

4  , 

36  33  00 

73     0  00 

72 

77 

2100    1,900  up  and  down— no  bottom— lost  1 ,900. 

cc 

5  1 

37     6  00 

68    2  00 

71 

68 

3000  .  Supposed  to  have  got  bottom. 

(C 

7  . 

38  13  00 

62  32  00 

3700               Do.                     Do. 

cc 

12 

38  50  00 

45  33  00 

68 

67 

2000 

Do.                    Do. 

cc 

13 

38  50  00 

43  49  00 

70 

70 

1600 

Do.                    Do. 

cc 

14  ' 

900    Lineparted.                                         ^              1 

cc 

18  ! 

37  50  00 

32    7  00 

!  2000    Supposed  to  have  got  bottom. 

cc 

20  1 

1  1800    Ship  forging  ahead — lineparted — no  bottom. 

Ci 

21 

j  2000  '  Supposed  to  have  got  bottom. 

cc 

23 

36     0  00 

27  20  00 

1  4000  ■  No  bottora. 

cc 

24 

35    6  30 

26  52  40 

2000  i  Line  parted — no  bottom. 

Commander  John  Kelly  to  Commodore  Warrington. 

U.  S.  Ship  ''Plymouth,"  Funchal  Roads,  Madeira, 

September  24,  1851. 
"  SiR  : — In  compliance  with  your  circiJar  of  the  Ist  June,  1850,  I  have  to  report  the  result  of  my  deep  sea 
soundings  during  my  passage  to  this  place.     The  weather  being  very  unfavoiable,  I  did  not  sound  until  the 
3d  of  September,  in  Lat.  37°  28'  N.,  and  Long,  56°  32'  W.,  when  I  hove  to  and  let  the  line  run  out  one  hour 
and  fifty-five  minutes,  at  which  time  it  had  taken  5,500  fathoras  oflf  the  reel. 

The  ship's  drift  during  this  time,  as  near  as  we  could  ascertain  by  the  log,  I  supposed  to  be  about  two 
miles.  At  this  time  the  wind  and  sea  had  both  increased  so  much,  I  deeraed  it  advisable  to  part  the  line  and 
await  a  more  favorable  opportunity,  not  being  able  to  sound  with  any  accuracy.  On  the  9th,  the  weather 
being  more  favorable,  I  again  got  a  cast,  Lat.  34°  11'  N.,  Long.  43°  21'  W.,  the  line  continued  running  off 
rather   more  than  an  hour ;  at  this  tirae  th.re  was  2,800  fathoras  run  ofl,  when  the  line  became  slack, hauled 
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it  in  by  hand  until  it  was  quite  taut,  finding  it  would  not  run  out  except  by  the  drift  of  the  ship,  I  presumed  it 
must  have  reached  thebottom,  and  ordered  the  line  to  be  reeled  up,  when  it  parted  at  100  fathoms  from  the 
reel.  On  the  13th  inst.,  the  weather  smooth,  I  got  another  cast.  Let  go  the  shot  at  9,  and  the  line  con- 
tinued  running  out  until  9.54,  when  it  stopped,  except  as  Ihe  ship  drifted.  At  this  time  there  were  2,200 
fathoms  out,  and  the  line  slaok.  Reeled  up  45  fathoms  when  the  line  parted.  The  ship's  drift  during  the 
time  was  nearly  one  half  of  a  mile. 

I  intend  in  future,  when  the  weather  will  permit,  to  sound  from  a  boat,  as  by  means  of  the  oars  I  can 
)ceep  the  boat  directly  over  the  shot,  and  thereby  be  enabled  to  get  an  up  and  down  cast." 


Commander  Jno.  S.  Paine  to  Commodore  Morris. 

U.  S.  Ship  "  Cyane," 

Off'  Laguayra^  S.  •^.,  Fehruary  4,  1852. 
<«  Sir: — I  have  the  honor  to  forward  you  a  report  of  the  soundings  taken  by  this  vessel,  with  the  appa- 
ratus  furnished  us  at  Norfolk. 

From  the  weakness  of  the  line,  these  soundings  are  not  so  certain  as  they  would  otherwise  be ;  the  same 
cause  has  prevented  generally  the  attempt  to  take  soundings." 


Date. 

LeDgthoflineloBt. 

Soundings. 

Latitude. 

Longitude. 

Tine  of  running  out. 

1851 

fathoms. 

fathoms. 

O      1 

O      1 

' 

Oct.  15 

349 

742 

33  40 

69  20 

11  minutes  30  seconds. 

16 

588 

600 

32  13 

69  22 

8  minutes. 

19 

153 

200 

27  29 

73  20 

3  minutes  15  seconds. 

20 

not  sbown. 

960 

28  27 

73  27 

No  bottom — time  not  shown. 

1852 

Jan.  10 

277 

284 

25  55 

79  46 

((                    (( 

16 

315 

345 

24  15 

65  38 

15  minutes. 

17 

75 

No  bottom. 

27 

1000 

1000 

16  20 

65  21 

18  minutes. 

28 

165 

600 

13  29 

65  22 

11       " 

29 

308 

315 

11  38 

65  51 

5  minutes  48  seconds. 

June  8 

199 

199 

29  30 

86  44 

2       "         6      " 

9 

^— 

490 

28  15 

86  08 

9      " 

11 

3000 

none. 

25  52 

85  16 

1  hour  4  minutes. 

13 

180 

none. 

23  18 

83  54 

5  minutes. 

17 

29 

30 

27  15 

79  56 

30  seconds. 

18 

.. 

75 

Grey  sand  and  shells. 

20 

288 

230 

32  30 

77  18 

3  minutes. 

20 

80 

294) 
No  bottoin.  \ 

35  15 

74  15 

5      « 

10 

2080) 
Line  broke  5 

No  bottom. 

28  04 

85  48 

38       « 

These  soundings  it  will  be  observed,  like  those  of  several  other  vessels,  are  obviously  too  defective  to 
challenge  any  considerable  degree  of  our  coniidence.     We  have  no  drift  in  any  of  the  soundings  given  by  this* 
vessel,  and  no  remark  showing  why  there  js  no  drift.     There  is  also  a  total  absence  of  information  as  to  the 
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Weigfat  used  for  sounding,  and  the  most  glaringinconsistencies  in  the  soundings  themselves  seem  to  have  passed 
by  unnoticed.  For  instance:  see  the  soundings  of  October  16th,  1851,  and  January  28th,  1852,  of  60 
fathoms  each ;  yet  in  one  case  the  time  of  descent  is  8  mmutes;  in  the  other  it  is  11  minutes;  so  also  the 
sounding  of  Jan.  16.  Though  the  cast  was  but  345  fathoms,  the  time  of  running  out  is  stated  to  be  15  minutes! 
The  time  seems  not  to  have  been  very  accurately  noted.  The  times  are  quoted  thirteen  times,  eight  of 
-which  happen  to  be  exactly  even  minutes,  and  three  are  even  five  seconds.  And  there  is  little  or  no  agree- 
ment  among  them.  How  diSerent  is  the  case  with  the  Albany.  The  soundings  in  that  ship  were  taken  with 
the  utmost  care  and  they  are  discussed  by  Lieut.  Taylor  in  a  masterly  manner.  Officers  are  respectftdly  re-* 
ferred  to  his  discussion  of  them,  pp.  183  to  205,  as  a  guide. 


ActingMaster  T.  Pattison  to  Commander  Domin. 

U.  S.  S.  "  PoRTSMeUTH." 

"  On  the  31st  December,  1851,  in  Lat.  21°  ly  N.,  and  Long.  28°  lO'  W.,  at  2  P.  M.,  the  weather  being 
favorable  (perfectly  calm,)  we  commenced  to  get  a  deep  sea  sounding  with  the  small  line,  10,000  fathoms 
in  length,  using  one  32  pdr.  shot. 

At  the  first  attempt  to  lower  the  shot  to  the  water,  the  line  parted.  We  then  took  three  parts  of  the  line 
for  ten  or  twelve  fathoms,  and  succeeded  in  lowering>  the  shot  below  the  surface  of  the  water,  when  the 
line  was  allowed  to  run  from  the  reel.  The  line  ran  out  without  interruption,  from  2  P.  M.  to  4  hours  44 
minutes,  P.  M.,  maldng  2  hours  and  44  minutes,  taking  out  in  that  time  4,700  fathoms  of  line,  during  the 
last  hour  the  line  ran  out  very  slowly.  The  line  during  all  this  time  was  up  and  down,  showing  no  current. 
The  ship  during  the  period  of  sounding  was  perfectly  still.  Not  a  breath  of  air  stirring,  and  very  little  swell. 
At  2  hours  44  minutes  the  line,  running  out  very  slowly,  was  stopped,  aud  we  commenced  reeling  up.  Aiter 
getting  25  or  30  fathoms,  the  linc  parted. 

The  temperature  of  the  air  being  78°  ;  water  79°.'* 


Commander  W.  8.  Walker  to  Commodore  Warrington. 

U.  S.  Ship  "  Saratoga,'* 

Of  Macao,  Jipril9,  1851. 
^'  SiR :  tn  accordance  wlth  the  instructions  of  the  Burean  of  Ordnance  and  Hydrography,  contained  in 
the  Circular,  dated  June  Ist,  1850,  relative  to  the  taking  of  deep  sea  soundings — 

I  have  to  report,  that  on  the  28th  November,  1850,  in  Lat.  28°  21'  S.,  Long.  29°  31'  W.,  I  obtained 
soundings  (with  the  line  prepared  for  that  purpose  by  the  direction  of  the  Bureau)  in  3,000  fathoms  water ; 
the  time  occupied  by  the  line  m  running  out,  being  1  hour  and  9  minutes. 

This  was  the  only  opportunity  of  obtaining  deep  sea  soundings,  which  oceurred  during  our  passage  fVom 
the  United  States  to  China." 
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^cting  Master  J.  Matliews  to  Captain  Wm.  Inmam, 

U.  S.  Steam  Frigate  "  Susquehanna," 

^t  sea,  June  24, 1851. 
"  SiR :  Below  is  Ihe  result  of  the  deep  sea  soundings  taken  on  board  this  ship  on  the  I8th  inst : 


Date. 

Lat.  obs. 

Lat.  D.  R. 

Long.  D.  R. 

Long.  Chro. 

Faths.  out. 

Tinie  of  running. 

Temp. 

Air. 

Water. 

Faths.  Lost. 

June   18 

O       f 

33  35  N. 

o      f 

33  37  N. 

o      / 

38  23  W. 

o       / 

38  32  W. 

1800 

36  min. 

o 
71 

o 
72 

1510 

NoTE. — For  the  purpose  of  arriving  at  greater  accuracy  a  boat  was  lowered,  and  the  line  was  under-run  until  it  was  up  and  down 
at  1,510  faths.  when  it  was  cut.     1  am  of  opinion  that  the  shot  was  on  the  bottom." 

Commander  James  D.  Knight  to  Commodore  Warrington, 

U.  S.  S.  "  Germantown," 
Anchorage  off  Monrovia^  July  2,  1851. 

'*  SiR :  I  have  the  honor  to  report  that,  on  the  17th  and  26th  of  April  last,  and  on  the  7th  of  June,  we 
made  several  attempts  to  sound  the  ocean  ;  in  all,  eleven.  The  greatest  quantity  of  twine  veered  out  at  any 
one  time,  did  not  exceed  200  fathoms.  The  loss  attending  these  attempts  was  about  1,200  fathoms  of  twine, 
and  eleven  condemned  32  Ib.  shot.  These  failures  are  no  doubt  to  be  attributed  somewhat  to  the  inferior  quality 
of  the  twine ;  to  its  having  been  in  store  at  the  New  York  Navy  Yard,  some  fouror  fivemonths  before  we  got 
it,  (it  having  been  made  for  the  "  Dale,"  but  not  finished  in  time  for  her  to  get  before  she  sailed,)  and  there- 
fore  perhaps  not  perfectly  sound. 

It  is  about  two-thirds  smaller  in  size,  and  no  doubt  three-fourths  less  in  weight,  and  raany  limes  less  in 
strength,  than  that  of  the  "John  Adams."  Besides,  the  reel  provided  this  vessel  is  a  very  common  one,  such 
as  are  used  for  reeling  rigging  upon  in  store ;  whereas  that  of  the  John  Adams  is  fitted  with  patent  friction 
roUers,  &c. 

I  am  sorry  to  say,  that  I  am  of  opinion  that  we  shall  not  be  able  to  get  soundings  in  any  depth  over  200 
fathoms — still  I  shall  not  fail  to  sound  again  when  in  deep  water,  and  the  weather  will  admit  of  it." 

To  these  accounts,  I  have  appended  Lieut.  Walsh's  deep-sea  sounding  in  the  ''Taney"  with  wire ;  and  the 
"  Saratoga's'*  deep-sea  sounding  in  the  South  Atlantic.  The  S.  had  100,000  fathoms  of  sounding  line  on  board 
of  triple  the  size  of  that  with  which  the  "  xYlbany  "  was  furnished.  She,  much  to  my  regret,  went  all  the 
way  from  the  United  States  to  Rio,  without  getting  a  single  cast ;  nor  has  any  thing  been  heard  from  her  in 
the  way  of  deep-sea  soundings,  since  she  reported  the  one  quoted  in  the  table — though  she  has  traversed  the 
Indian  Ocean  and  been  cruising  in  the  China  seas.  "  The  St.  Mary's  '*  was  supplied  with  twine  like  that  of 
the  "Albany  "  ;  she  went  around  Cape  Horn,  and  reported  froin  Rio  on  her  way,  that  she  could  do  nothing  in 
the  way  of  deep  sea  sounding  wilh  such  twine. 
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Thc  fine  steam  frigate  Susquehanna  also  went  to  the  coasts  of  China  properly  equipped  for  deep-sea 
fioundings,  but  she  has  reported  only  one  cast  during  the  trip.  I  have  also  enlarged  the  table  by  the  addition 
of  the  soundings  of  the  "  Cyane,"  "  Plymouth,"  "  Portsmouth  and  "  Dolphm,"  additional  ones  from  the 
**  Albany,"  are  likewise  included.  Some  of  the  retums  are  meagre  enough,  but  this  table  is  greatly  enriched  by 
the  soundings  of  the  two  vessels  last  named,  for  their  work  is  particularly  interesting  and  valuable. 

And  here  I  take  leave  to  remmd  my  brother  officers,  to  whom  the  general  order  (page  174)  is  directed, 
and  whose  special  duty  it  is  to  look  after  these  soundings,  thhi  the  depths  of  that  part  of  the  ocean  south  of  the 
Cape  Hom  parallel  of  latitude,  and  of  that  part  south  of  a  line  from  the  Cape  of  Good  Hope  to  Van  Dieman*s 
Land,  bave  a  special  interest  attached  to  them. 

There,  in  that  great  waste  of  water  whicb  encircles  the  South  Pole,  the  tidal  wave  which  reaches  our 
shores  is  said  to  have  its  genesis. 

*The  chief  region  of  water  appears  in  reality  to  surround  the  South  Pole,  and  if  we  recoUect  how 
peculiar  the  nature  of  the  Pacific,  how  much  it  is  intercepted  with  coral  reefs,  and  islands,  and  insular  con- 
tinents,  we  shall  readily  perceive  how  iar  it  is  removed  from  the  condition  of  an  equatorial  canal  of  uniform, 
unimpeded,  great  depth  ;  presenting  on  the  contrary,  a  coral  barrier  nearly  impervious  to  tidal  action. 

"  The  source  of  the  tides  is  therefore  to  be  sought  in  the  great  reservoir  of  ocean  round  the  Southera  Pole. 
This  polar  reservoir  is  agitated  on  opposite  sides  by  the  Moon  in  its  altemate  lower  and  upper  transits, 
and  by  the  Sun  in  a  less  degree.     Here  the  great  central  agitation  seems  to  commence,  and  hence  on  all  sides, 
it  seems  to  flow  northwards.     f^rom  the  South  Pole  this  great  agitation  flows  into  the  Indian  Ocean,  and  pro* 
ceeding  northward,  the  great  tide-wave  strikes  with  violencc  on  the  shores  of  Hindostan ;  and  finally,  breaks 
in  the  mouth  of  the  Ganges,  where  it  expends  its  force  on  the  shores  in  the  form  of  the  well-known  and 
terrific  bore  of  Hoogly.     The  Atlantic  in  like  manner  receives  from  the  southern  reservoir  its  great  wave  of 
tides,  which  passes  northward  with  impetuosity,  and  expends  its  forces  on  the  shores  of  Britain  and  North 
America,  when  again  it  becomes  the  enormous  stream-tide  of  the  British  channel,  and  the  dest^oying  surge 
of  the  Bay  of  Fundy,  so  well  known  to  all  mariners.     From  the  South  in  like  manner  the  Pacific  should 
receive  its  great  tide,  even  if  barricaded  out  by  innumerable  submarine  steppes,  and  its  thousand  coral  reefs, 
and  its  myriads  of  happy  islands,  to  whose  calm  seas  no  propagation  of  this  great  borizontally-acting  wave 
can  gain  access.     It  is  by  depth  and  uninterrupted  bottom  only  that  a  great  wave  like  the  tide  can  force 
entrance — it  is  only  the  small  waves  raised  by  a  local  tempest  that  travel  over  the  surface — an  actioh  like  the 
tide,  extending  uniformly  to  all  depths  of  the  ocean,  cannot  be  propagated  on  a  superficial  coating  alone, 
The  tides  are  built  out  of  the  Pacific  by  submarine  works,  and  enter  it  alone,  and  with  difficulty,  by  the  eastem 
side  of  America,  where  diffused  and  rapidly  diminishing,  the  tide  extends  a  certain  way,  through  the  more 
open  parts  of  the  sea,  continually  diminishing  in  intensity.     In  the  North  Pacific,  we  have  neither  the 
bores  of  a  Hoogly,  nor  the  terrific  tides  of  a  Bay  of  Fundy.     It  is  thus  that  we  shall  best  understand  the 
tides  of  these  northern  seas,  in  tracing  them  back  to  their  genesis  by  the  joint  action  of  the  Sun  and  Moon 
on  the  waters  of  the  SouthernPoIar  Ocean.     Then  we  must  conceive  that  the  elevation  and  boiizontal  mo- 
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tions  are  first  communicated  to  a  vast  mass  of  deep  water,  which  imparting  this  impulse  to  all  the  surrounding 
mass,  sets  in  motion  the  waters  of  all  the  southern  mouths  of  our  seas,  and  propagates  to  our  shores  long 
after  their  original  force  has  been  impaired,  the  effects  of  the  derangement  of  ihe  equilibrium  of  that  central 
reservoir  from  which  alone  ourtides  are  derived." 

Taking  the  impulse  received  in  the  great  South  Sea  cradle,  the  tidal  wave  commences  its  flow  towards  tbe 
North.  Its  march  and  its  progress  are  thus  sketched  in  the  physical  Atlas  of  Professor  Alexander  Keith 
Johnston : 

"  Commencing  with  the  new  or  full  Moon,  let  us  take  the  spring  tides,  or  largest  tides  formed  by  tbe 
coincidence  of  the  actions  of  Stm  and  Moon.  Let  us  conceive  that  this  joint  action  has  taken  effect  on  the 
waters  of  the  Antarctic  Ocean — that  the  luminaries,  in  conjunction  or  opposition,  have  passed  over  the  mass 
of  waters  lying  east  from  Van  Dieman's  Land,  New  Zealand,  and  the  South  Pole,  and  have  communicated  to 
them  motion  in  the  direction  of  the  resultant  forces,  we  ahall  manifestly  have  a  mass  elevated  and  moving  to 
the  North  and  West,  following  the  luminaries.  The  motion  thus  communicated  to  this  mass  of  water  has 
raised  a  large  mass,  or  moving  ridge  of  water  which  cannot  expend  its  forces  acquired  but  by  pushing  before 
it  other  masses  of  water  and  raising  them  in  a  wave  to  which  all  its  force  is  finally  imparted.  In  this  way, 
the  wave  originally  generated,  travels  northward  and  westward,  long  after  the  bodies  generating  it  have  ceased 
to  act  on  the  first  mass  of  water.  The  wavc  gcnerated  during  the  transit  of  the  Sun  and  Moon  on  Monday 
morning,  and  producmg  high  water  on  the  coast  of  Van  Dieman*s  Land  at  twelve,  has  by  noon  nearly  reached 
the  point  of  the  Peninsula  of  Hindostan,  and  at  one,  afternoon,  is  at  the  Cape  of  Grood  Hope.  Here  it 
enters  the  Atlantic,  and  travelling  northwards,  brings  hi^  water  at  the  same  hours  to  the  western  coasts  of 
Afirica  and  the  eastem  shores  of  America. 

"  Allthese  seas,  save  the  Antarctic«  have  the  tides  delivered  into  their  mouths  at  the  southern  aperture. 
The  Antarctic  is  the  cradle  of  the  tides.  It  is  here  that  the  Sun  and  Moon  have  presided  over  their  birth, 
and  it  is  here  also  that  they  are,  so  to  speak,  abandoned  to  the  guidance  of  their  own  conjointal  tendencies. 
The  luminaries  continue  to  travel  rqund  the  earth,  (apparently,)  from  East  to  West.  The  tides  no  longer 
follow  them.  The  Atlantic,  for  example,  opens  up  to  them  a  long  deep  canal,  running  from  North  to  South, 
and  after  the  great  tidal  elevation  has  entered  the  mouth  of  this  Atlantic  canal,  it  moves  continually  north- 
ward ;  for  the  second  twelve  hours  of  its  life  it  travels  North  from  the  Cape  of  Good  Hope  and  Cape  Horn, 
and  at  the  end  of  the  first  twenty-four  hours  of  its  existence,  has  brought  high  water  to  Cape  Blanco  on  the 
West  of  Africa  and  Newfoundland  on  the  American  continent.  Turning  now  round  to  the  eastward,  and 
at  right-angles  to  its  original  direction,  this  great  tidal  wave  brings  high  water  during  the  moming  of  the 
second  day,  to  the  westem  coasts  of  Ireland  and  England.  Passing  round  the  northero  Cape  of  Scotland, 
it  reaches  Aberdeen  at  noon,  bringing  high  water  also  to  the  opposite  coasts  of  Norway  and  Denmark.  It 
h  as  now  been  traveling  precisely  in  the  opposite  direction  to  that  of  its  genesis,  and  in  the  opposite  direction 
also  to  the  relative  motion  of  the  Sun  and  Moon.  But  its  erratic  course  is  not  yet  complete.  It  is  now 
trayeling  from  the  northern  moutb  of  the  German  Ocean  northwards.     At  midnight  of  the  second  day  it  is 
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at  the  mouth  of  the  Thames,  and  it  is  not  till  the  morning  of  the  third  day  that  this  wave  fills  the  channds  of 
the  Thames,  and  wafts  Ihe  merchandise  of  the  world  to  the  quays  of  the  port  of  London.  In  the  course  of 
this  rapid  joumey,  the  rcader  wiH  have  noticed  how  the  lines  in  some  parts  are  crowded  together,  closely  on 
each  other,  while  in  others  they  are  widely  asunder.  This  indicates  that  the  tlde  wave  is  traveling  with  various 
velocity.  Acrossthe  Southern  Ocean  it  seemsto  travel  nearly  1,000  miles  an  hour,  and  through  the  Atlantic 
scarcely  less;  butnear  some  of  the  shores,  as  on  the  coast  of  India,  as  on  the  east  of  the  American  Isthmus, 
as  round  the  shores  of  Great  Britain,  it  travels  very  slowly ;  so  that  it  takas  more  time  to  go  from  Aberdeen 
to  London  than  over  die  arc  of  120^,  which  reaches  between  60^  of  southern  latitude,  and  60^  on  the  north  of 
die  equator.  Tbese  difierences  fail  to  be  accounted  for  ;  and  the  high  waters  are  invariably  found  to  ezist 
where  the  water  is  deep,  while  the  low  velocities  occur  in  shallow  warten  We  must,  therefore,  look  to  the 
conformation  of  the  shores  and  bottom  of  the  sea  as  an  important  element  in  the  phenomena  of  tides.'^* 

According  to  Scott  Russeli^s  beautiful  investigation  of  what  he  has  called  "The  wave  of  the  first  order, 
or  the  great  wave  of  Translation,"  we  have  the  following  rate  as  the  velocity,  in  seas  of  given  depth,  of  the 
great  tidal  wave  considered  as  a  wave  of  the'first  order : 


Sea, 

1  rathom  dee 

p,  velocily  ol 

ftidal  wave. 

per  hour. 

8  miles. 

Sea, 

10 

do. 

do. 

do. 

do. 

25    do. 

Sea, 

20 

do. 

do. 

do. 

do. 

36    do. 

Sea, 

36 

do. 

do. 

do. 

do. 

44    do. 

Sea, 

40 

do. 

do. 

do. 

do. 

51     do. 

Sea, 

50 

do. 

do. 

do. 

do. 

67    do. 

Sea, 

60 

do. 

do. 

do. 

do. 

63    do. 

Sea, 

70 

do. 

do. 

do. 

do. 

65    do. 

Sea, 

80 

do. 

do. 

do. 

do. 

73    do. 

Sea, 

90 

do. 

do. 

do. 

do. 

77    do. 

Sea, 

100 

do. 

do. 

do. 

do. 

80    do. 

Sea, 

200 

do. 

do. 

do. 

do. 

114    do. 

Sea, 

400 

do. 

do. 

do. 

do. 

160    do. 

Sea, 

1,000 

do. 

do. 

do. 

do. 

250    do. 

Sea, 

4,000 

do. 

do. 

do. 

do. 

500    do. 

It  will  be  thus  perceived,  that  there  is  an  especial  interest,  and  a  peculiar  value  attached  to  deep-sea 
soundings  south  of  the  great  ^^Lands  Ends"  of  Australia,  Afirica,  and  America,  and  it  is  eamestly  hoped 
that  no  American  man-of-war  will  pass  those  regions  without  taking  advantage  of  cvery  opportunity  for 
trying  the  depth  of  the  ocean,  and  doing  all  in  her  power  to  throw  light,  and  difiuse  knowledge  upon  a 
subject  that  science  in  its  marches,  and  man  in  his  progress,  have  invested  with  such  a  degree  of  interest 

Vessels  tbat  are  bound  around  either  of  the  Capes,  are  recommended  to  reserve  their  sounding  twine 
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until  they  get  south  of  the  equator.  A  few  casts  in  mid-ocean  on  the  bomeward  route  from  around  the 
Cape  of  Good  Hope^  extending  all  the  way  up  to  the  equator^  and  even  thence  hoo^ward  in  the  North  Atlantic, 
would  possess  much  value.  So  also  those  coming  from  around  Cape  Horn,  as  they  return  homeward,  withoui 
touching  at  Rio.  They  should  endeavor  to  sound  at  intervals  of  250  or  300  miles  all  the  way  home,  and  in  both 
the  North  and  South  Atlantic ;  vessels  of  the  Afiican  or  Brazil  Squadron,  should,  having  regard  to  the  soundmgs 
already  made,  sound  at  every  suitable  time  and  place.  l*hey  should  do  this  especially  in  crossing  tbe  ocean,  oo 
their  passage  from  one  station  to  anolher,  and  in  going  to,  and  returning  from  tbeir  cruising  grounds.  But  tbe 
great  field  to  wbich  the  attention  of  commanding  officers  is  invited,  as  they  pass  to  andfro,  between  the  United 
States  and  their  cruising  giounds  in  the  Pacific  Ocean,  Cbina  Seas,  &c.,  is  South  of  the  pardlel  of  35^  or 
40^  S.     Soundings  there,  and  along  their  cruising  grounds,  are  particulaily  recommended  to  their  attention« 

With  regard  to  the  frequency  wilh  which  casts  should  be  had  for  deep-sea  soundings,  when  the  ocean  is 
more  than  1,000  or  2,000  fathoms  deep,  it  may  be  remarked,  that  unless  in  arms  and  bights  and  guI6  and 
bays,  etc,  as  the  Gulf  of  Mexico  and  Caribbean  sea,  it  is  not  generally  required  to  repeat  soundings  wit^n  les^ 
than  250  or  300  miles  of  each  other ;  and  that  commanding  officers  may  know  where  soundings  have  been  ob- 
tained,  I  have  inserted  the  table,  page  206^  wbich  gives  all  the  deep-sea  soundings  reported  up  to  the  time  of 
going  to  press.  When  the  weather  will  admit  of  deep-sea  soundings,  it  is  recommended  that  a  boat  should  be 
lowered,  and  having  been  anchored  with  a  pot,  that  a  soundmg  should  be  taken  from  her.  In  the  South 
Seas  no  attempt  should  be  made  in  blue  water,  and  in  unknown  depths,  South  of  the  parallel  of  35^  S., 
without  having  at  least  7,000  or  8,000  fathoms  of  twine  on  the  sounding  reel. 

The  theory  of  the  tides  calls  for  knowledge  as  to  the  depths  of  the  ocean.  With  all  the  eamestness 
admissible,  therefore,  I  venture  to  press  this  subject  upon  tbe  attention  of  those  officers  who  hold  the  respon- 
sible  and  honorable  position  of  commanding  an  American  man-of-war.  The  eyes  of  the  scientific  men  of  the 
world  are  upon  them,  e3;pecting  light  upon  this  great  physical  question. 

Among  the  physical  problems  of  the  day,  few  would  by  their  practical  demonst^ation  be  considered  of  higher 
interest  than  would  the  solution  of  the  problem  concerning  the  depths  of  the  ocean.  The  means  of  solving 
that  problem  have,  with  a  liberality  and  enlightenment  of  view  beyond  all  praise,  been  placed  in  the  hands  of 
American  navy  officers,  and  in  their  hands  alone.  They  are  commended  by  their  Grovemment  to  use  tbese 
means,  and  it  is  their  duty  to  do  it,  as  I  am  sure  it  will  be  their  pleasure  and  their  pride.  They  may  expect, 
therefore,  that  not  only  the  wise  and  good  men  of  their  own,  but  the  savan»  of  all  cpuntries  have  their  eyes 
upon  them,  and  will  look  with  interest  for  their  reports. 

Any  officer  throwing  away  these  rare  opportunities  of  collecting  knowledge  and  information  for  the  use 
of  the  world  and  the  good  of  matikind,  or  neglecting  bis  bounden  duty  in  the  pfemises^  will  be  held  by  good 
men  everywbere  to  a  severe  public  opinion.  Therefore^  I  am  earnest  in  urging  this  subject  up.on  the  attcQ' 
tion  of  every  brother  officen 

Let  us  now  return  to  the  table  of  soundings,  page  206. 

Therc  is  n  general  agreement  in  the  "  Albany  V^  soundings  of  December  6th  and  16th,  and  the  second  one 
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of  tbe  llth.  They  were  made  with  the  line  dry  and  imwaxed.  And  though  it  was  thougfat  at  the  time,  that 
soundings  were  obtained,  yet  subsequent  experiment  saVisfied  both  C^pt.  PiaU  and  Lieut.  Tajlor,  that  the 
results  were  not  to  be  relied  on.     I  am  also  well  satisfied  that  the  cast  was  not  a  good  one. 

Those  soundings,  each  of  about  the  same  duration— 27  or  28  minutes — give  nearly  the  same  depths  and 
tbe  same  rate.  See  the  column  Rate,  for  tbe  rateoffathoms  per  n^inute,  atwbicb  the  shot  descended.  These 
would  seem  to  repudiate  the  soundings  of  December  9th,  in  which  with  a  10  pound  lead  for  the  ixreight,  325 
fathoms  more  of  line  only  ran  out  in  one  hour  and  three  minutes,  than  ran  out  on  the  6th,  in  27  minutes. 

At  first  these  soundiogs  snggested  the  inquiry ;  d^d  not  the  shot  reach  tbe  bottom  on  all  four  of  tbe  ccca- 
sions  ;  and  was  it  not  the  sweep  of  the  current  below,  probably  the  cold  current  from  the  North,  which  theory 
suggests  to  be  running  counter  to  the  Gulf  Stream,  which  continued  to  take  tbe^iine  from  the  reel  after  the 
shot  was  landed  ? 

The  soundings  of  December  29th,  January  16th,  and  February  ISth,  were  made  with  waxed  line.  Time, 
depth  and  rate,  all  show  considerable  agreement,  notwithstanding  thei^e  is  not  a  perfect  accordance  as  to 
circumstances.  At  the  casts  of  17  minutes,  there  was  drift — more  at  the  first  tban  at  the  last. — ^At  the  18 
minute  sounding,  there  was  no  drift,  still  the  rate  of  descent  during  the  18  minutes,  is  less  per  minute  than . 
during  either  of  the  two  others ;  which,  as  the  rate  is  in  a  decreasing  ratio,  in  copsequence  of  the  increased 
resistance  aflbrded  by  an  increasing  length  of  line,  whijch  the  sbot  has  to  drag  after  it^  shows  reasonable  con* 
formity. 

It  b  worthy  of  note,  that  these  three  casts  were  made  in  tbat  part  of  the  ocean  in  which  Lieut.  Walsh 
discovered  that  lemarkable  under-current,  whicb  ran  off  with  his  barrega,  and  excited  to  such  a  pitch  the 
astonisbmenl  of  thie  sailors. 

The  strain  of  an  under-current  would  be  ver}'  great  on  a  great  length  of  line.  Persons  who  are  not 
famUiar  with  the  force  which  a  current  exerts  upon  the  bight  of  a  rope,  as  fbr  instance,  whea  the  two  ends  are 
made  fast  on  opposite  banks  of  a  river,  and  the  middle  suffered  to  get  into  the  current — may  form  some  idea 
of  that  force  by  calling  to  mind  the  action  of  the  wind  upon  the  string  of  a  kite. 

If  we  imagine  still  water  to  be  above  and  below  a  submarine  current  intercepted  in  one  of  these  sound* 
ings,  it  will  readily  be  perceived,  how,  after  the  shot  has  passed  througb  this  current,  and  is  still  descending, 
it  will  have  to  diaw  the  line  after  it  in  tbe  shape  of  a  loop.  In  this  case,  the  resistance  afforded  by  the  line 
would  be  greatly  increased,  and  it  would  go  out  with  whatever  rate  the  shot  might  have,  plus  twice  the  rate 
of  the  current  nearly. 

Again,  when  there  is  both  an  upper  and  under-current,  but  in  opposite  directions,  the  sbot  instead  of 
having  to  draw  the  line  down  as  a  curved  or  crooked  line,  would,  if  the  two  currents  were  equal,  have  to  draw 
it  down  as  a  straight  line,  but  along  an  inclined  plane.  In  this  case,  the  shot  would  sink  slower,  but  the  line 
would  run  faster  off  the  reel  than  it  would  were  the  shot  going  through  still  water,  and  drawing  the  line  off 
normally.  In  this  case,  the  effect  of  the  two  currents  upon  the  descent  of  the  shot  and  the  rate  of  the  line, 
would  be  veiy  nearly  as  though  there  were  only  a  surface  current,  with  the  joint  velocity  of  the  hypothetical 
npper  and  lower  currents. 
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If  we  add  to  the  efiect  of  this  supposed  surface  current,  the  drift  of  the  vessel  also,  we  shall  be  ready  to 
appreciate  tbe  effect  of  this  motion  upon  the  reel,  and  the  rate  at  which  the  twine  runs  off  from  it. 

Now,  if  we  imagine  the  shot  to  have  reached  the  bottom,  then  the  effect  would  be  what  those  who  have 
attempted  these  experiments  have  all  witnessed,  viz  :  a  continual  paying  out  of  the  line,  and  finally  a  break. 

Imagine  the  effects  of  an  under-current,  running  no  fuster  even  than  half  a  mile  an  hour,  but  operating 
upon  the  bight  of  a  line  some  3,000  fathoms  long.  The  leverage  in  such  a  case  is  immense  ;  it  is  that  so  well 
known  to  sailors  as  "swigging  off;"  and  the  strain  in  such  a  casewould  be  sufficient  to  partvery  strong  lines. 

Hence  the  value  of  the  check,  derived  from  carefully  timing  the  rate  of  descent  through  vaiious  depths  at 
every  cast ; — ancl  of  all  vessels  using  the  same  sized  shot  for  weights,  and  twine  of  the  same  texture,  manu- 
facture  and  kind  for  the  sounding  line. 

A  faithful  record  of  this  sort  from  our  men-of-war  as  they  cruise  in  various  parts  of  the  world,  will  enable 
us  to  determine  with  a  degree  of  probability,  not  to  be  easily  weakened,  as  to  the  relative  volocity  of  the 
under-currents  in  different  seas,  and  in  various  parts  of  the  same  sea. 

Returning  now  to  a  little  further  consideration  of  the  table  of  soundings,  p.  206,  we  perceive  by  running 
the  eye  up  and  down  the  columns — "  Time,"  "  Fathoms,"  and  "  Rate'* — that  in  those  soundings  with 
waxed  lines,  (i^,)  of  near  7  minutes  each,  the  rate  of  descent  is  80,  86,  88  fathoms,  respectively.  The  80 
fathoms  rate  being  in  the  Gulf  Stream,  and  being  the  only  one  exposed  to  so  rapid  a  current. 

The  sea  here  is,  therefore,  probably  not  quite  as  deep  as  this  sounding  would  represent  it. 

The  April  soundings  are  from  West  to  East,  nearly  across  the  Gulf  of  Mexico.  They  appear  to  be 
sufficiently  accurate  to  authorize  the  opinion  which  has  been  already  expressed,  viz :  that  the  basin  of  the 
Gulf  in  the  deepest  parts  is  a  little  over  one  mile  (880  fathoms)  in  depth.  The  very  deepest  part  has  not  yet 
been  probably  reached. 

The  western  half  of  the  Caribbean  basin  is  probably  not  so  deep,  but  its  eastern  half  may  be  deeper. 

Could  we  obtain  with  every  sounding  in  these  two  basins,  specimens  of  the  bottom,  we  might  expect  to 
gain  light  from  them  and  this  plan  of  sounding  together,  which  would  enable  us  to  comprehend  much  more 
clearly  than  we  now  do  the  system  of  aqueous  circulation  of  these  two  basins  ;  we  should  discover  where 
they  are  silting  up ;  and  with  the  aid  of  a  microscope,  we  should  probably  recognise  in  one  place,  deposits 
brought  from  the  grand  South  American,  and  in  another,  deposites  brought  from  the  great  North  American 
system  of  river  basins. 

The  mariner  might  then  hail  the  geologist  and  say,  "come  and  see.  Here  the  Amazon  and  the  Orinoco 
are  secretly  at  work  in  the  recesses  of  the  sea ;  here,  the  turbulent  Mississippi — and  here  sub-marine  currents 
are  busy  in  laying  the  foundations,  on  a  grand  scale,  of  sedimentary  formations,  which  at  the  next  chime  of  the 
geological  clock  are  to  rise  up  from  the  ocean,  to  bewilder  and  amaze  Geologists  with  the  variety,  the  extent 
and  the  richness  of  their  organic  remains :  fossil  palms  and  infusoria  from  the  Amazon ;  reptiles  from  the 
Orinoco  ;  birds  from  the  Rio  Grande ;  plants  and  creepers  from  the  Upper  Missouri ;  pine,  beach,  and  ash 
from  the  Mississippi ; — heaped  up  with  wrecks  of  steamers  and  skeletons  of  man  and  beast,  will  all  in  the 
remote  future  be  found  imbedded  togetber  in  the  same  deposit." 
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The  deep-sea  soundiogs  of  the  Albany  are  already  casting  glimmers  of  ligfat  upon  our  investigatioos  as  to 
the  currents  of  the  Gulf  of  Mexico.     The  sounding  of  April  the  7th,  is  significant  in  this  connection. 

I  had  ahready  traced  the  cuirent  that  flows  through  the  Yucatan  Pass  on  its  way  to  feed  the  Gulf  Stream, 
and  remarked  the  sharp  turn  made  by  it  in  the  middle  of  the  Gulf  near  the  place  of  this  soundiug.  This 
remarkable  elevation  in  the  bottom,  would  seem  in  this  connection,  to  indicate  that  the  Mississippi  is  pushing 
out  its  silty  barricades  to  keep  back  these  salt  water  waves,  and  to  protect  its  own  formations  from  the  violence 
of  this  mighty  current  of  the  sea. 

To  say  the  least,  and  to  speculate  no  further  tham  may  be  necessary  to  show  how  rich  and  inviting  is  thi^ 
field,  that  I  may  tempt  more  laborers  into  it,  I  may  be  permitted  to  remark  that  no  attempt  to  investigate  the 
currents  of  the  sea,  or  to  comprehend  the  system  of  aqueous  circulation  that  is  maintained  in  the  ocean,  can 
be  crowned  with  sucess,  unless  it  include  in  it  also  the  depth  and  shape  of  the  oceanic  basin. 

A  few  ships  in  the  diflerent  oceans,  with  such  a  corps  of  observers  as  the  officers  of  the  "Albany*'  and 
the  "Dolphin"  have  proven  themselves  to  be,  would  in  a  short  time  enrich  our  knowledge  in  this  respect,  to  a 
vast  extent. 


Captain  Barron  to  Commodore  JVarrington. 

U.  S.  Ship  John  Adams,  Maderia,  May  29th,  1851. 

"SiK :  I  have  the  honor  to  report  the  following  "Deep-sea  Soundings,"  viz: 

May  3d,— Lat  33^  SC  N.,  Long.  52°  34'  W.  Temp.  air  64^ ;  water  65°.  Had  a  fair  "up  and  down*' 
sound  with  (2600)  twenty-six  hundred  fathoms  of  line.  Time  of  running  out,  1  hour  23  minutes  and  10 
seconds.     One  32  pound  shot  on  the  line. 

May  9M.— Lat.  32°  06^  N.,  Long.  44°  47'  W. ;  Temp.  air  66° ;  water  68°.  Got  boltom  with  (5,500) 
five  thousand  five  hundred  fathoms  of  line  out.  Time  of  running  out,  2  hours  44  minutes  28  seconds.  Drift 
of  ship  3  miles.     Lost  two  32  pound  shot,  and  5,500  fatboms  of  line. 

May  lOtt.— Lat  31°  01'  N.,  Long.  44°  31'  W.  Temp.  air  68°,  water  68°.  Got  bottom  with  (2,300) 
twenty-three  hundred  fathoms  of  line  out.     Time  of  running  out,  1  hour  4  minutes  35  seconds. 

May  17^A.— Peak  of  Pico  bearing  N.  18°  E.,  distance  24  miles.  Found  bottom  with  (670)  six  hundred 
and  seventy  fathoms  line.     Time  of  running  out,  12  minutes  4  seconds. 

May  2l8t.—Lzt.  35°  07'  N.,  Long.  25°  43'  W.  Temp.  air  65°,  water  64°.  (1,040)  one  thousand 
forty  fathoms  linr — found  bottom.     Time  of  running  out,  19  minutes  58  seconds. 

We  have  made  frequent  other  casts,  but  in  consequence  of  the  severe  motion,  and  large  drift  of  the  ship, 
without  any  satisfactory  results." 


Captain  Barron  to  Litut.  Maury. 

JoHN  Adams,  at  sea,  May  3d,  1851. 
"My  Dear  Maury— Yesterday  for  the  first  time,  I  had  a  fair  chance  at  a  deep-sea  sounding,  the  results 
which  were  in  every  respect  satisfactory.     The  line  and  reel  are  quite  perfect,  having  met  with  no  accident 
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or  impediment  whatcver,  for  wbibh  success  we  are  indtebted  to— after  the  markers  of  the  Hne  (Plum  &  Co.,) 
and  the  admirable  reel — the  hints  givcn  us  by  the  eipCrience  of  Lieut.  Taylor  in  the  "  Albany  ;*'  all  of  his  pre- 
cautions  having  been  adopted  by  us.  Mr.  J.  Higgings,  our  master,  is  a  young  man  of  fine  qualifications  in  his 
profession,  and  seems  anxious  to  get  at  satisfactory  rcsults  in  these  experiments.  In  Lat.  33°  55^  N.,  Long. 
62°  34^  W. ;  Temp.  air  64°,  water  65° ;  we  got  a  fair  up  and  down  sound  of  (2,600)  twenty-six  hundred 
fathoms  of  luie — (2,700)  twenty-seven  hundred  fathoms  out.  Time  of  running  out,  1  hour  23  minutes  10 
seconds,  and  hottom  vnthout  a  doubt.  It  was  very  nearly  a  calm,  and  after  hauling  in  about  100  fathoms  of 
line,  it  "  grew  up  and  down ;"  the  lihe  did  not  part  till  we  had  reeled  400  felhoms,  losing  2,300  fathoms  of  Ime, 
The  quartermasters  and  officers  are  of  opinion,  that  if  the  ship  had  been  perfectly  steady,  we  might  have 
brought  the  shot  up,  but  there  being  considerable  swell  on,  when  her  stern  lifted,  and  rolled  to  leeward,  she 
brought  such  a  sudden  strain  on  the  line  that  it  snapped.  While  the  shot  remained  on  the  bottom,  I  could 
draw  it  along  with  my  naked  hand,  but  so  soon  as  it  lifted,  I  could  not  move  it  with  a  glove  on,  the  weight 
was  so  great,  and  the  pain  to  my  hand  so  severe.  One  of  our  quartermaster^,  as  strong  a  man  as  we  have 
aboard,  could  not  raise  the  shot  an  inchj  at  2,000  fathoms  depth. 

I  made  ftn  efibrt  to  get  you  a  cast  in  the  middle  of  the  Gulf  Stream,  but  it  was  blowing  so  strong  a  gale 
that  I  found  it  quite  impossible  to  doany  thing.  In  ^^luffing  to"  to  takethe  third  reef  in  our  topsails,  we  ran 
out  a  thousand  fathoms,  but  found  her  drift  so  much,  and  the  motion  so  sudden  and  severe,  that  we  snapped 
the  line.  On  the  28th  April,  in  Lat.  34°  35'  N.,  Long.  67°  41'  W.,  we  brought  the  ship  to,  and  ran  out  three 
thousand  fathoms  of  line  in  one  hour,  without  getting  bottom.  The  line  parted,  after  running  all  off  the  reel  but 
about  forty  fathoms.  We  have  now  5,000  fathoms  on  the  reel,  and  after  getting  a  few  hundred  miles  deeper  into 
the  Atlantic,  I  shall  put  cn  7,000  fathoms  in  ordcr  to  go  beyond  the  greatest  depth  ever  yet  attained.  Our 
apparatus  is  so  complete,  that  I  see  nothing  to  prevent  it. 

Jtfay  4th. — Sounded  to-day  in  *a  calm — line  got  foul  of  the  ruddcr,  when  2,000  fathoms  were  out,  and 
parted — put  two  shot  on  to  the  remaining  3,000  fathoms,  which  ran  out  rapidly — no  bottom — 5,000  fathoms 
line  lost  to-day. 

May  7^A.— Weathei'  too  rough  for  sounding  till  to-day,  From  the  first  fair  sound,  which  was  *^  up  and 
down,"  the  officers  have  become  very  much  intcrested.  To-day  wc  sounded,  and  got  boltom  with  five  thou- 
sand  and  five  hundred  (5,500)  fathoms  of  line.  Tim^  of  running  out,  2  hours  44  minutes  28  seconds.  Lat 
obs.  32°  06'  N.,  Long.  44°  47'  W.  Drift,  3  miles.  Temp.  air  66°,  water  68°.  Used  two  32  poutid  shot. 
Lost  5,500  fathoms  of  line.  It  is  difficuH  for  us  to  say  what  our  up  and  down  sound  was.  The  other  sound 
that  I  have  givenyou,  was  almost  in  a  calm,  and  tbe  sound  was  "up  and  down,"  and  no  mistake.  Afterthe 
shot  took  the  bottom  to-day,  the  quartermaster  held  the  line  in  his  hand  three  minutes  without  any  difficulty. 
We  all  had  a  feel  of  it,  and  it  was  determined  that  no  line  would  run  off  the  reel,  but  that  taken  off  by  the 
ship's  drift,  and  that  she  would  take  off  by  her  drift  the  line  as  long  as  we  would  let  it  run ;  but  of  course 
nrnch  shwer  when  on  the  bottom  ;  this  might  not  be  the  case,  particularly  when  checked  for  three  minutesy  with 
the  weight  of  two  32  pound  shot  attached,  and  5,000  fttthoms  of  line  out,  if  it  was  not  on  the  bottom. 
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h.  m.  s. 

m.  8. 

Cast  at 

9  22  32 

2,000  fath. 

10    2  20 

Ist    200  fath. 

time : 

39  48 

3,000 

10  30  18 

3d  1,000     « 

(t 

27  58 

4,000 

10  59  30 

4th  1,000    « 

(( 

29  12 

5,000 

11  44  .30 

6th 

45  00 

5,500 

12    7  00 

last    500     « 

(( 

22  30 

May  lOth, — Breeze  so  light  as  to  be  almost  a  calm ;  occasional  "  catspaws"  prevented  our  getting  an 
up  and  down  sound.  Got  bottom  with  2,300  fathoms  of  line— Lat.  31^  01'  N.,  Long.  44°  31'  W.  Air  68° ; 
water  68°.     Time  of  running  out,  1  hour  4  minutes  35  seconds.     Drift. — 

When  we  commenced  to  haul  in  the  last  time,  I  hauled  in  some  four  or  five  fathoms  with  my  naked  hands, 
after  getting  in  some  forty  or  fifly  fathoms,  the  line  became  as  stiff  as  a  bar  of  iron,  and  it  required  the  /ull 
strength  of  a  very  stout  man  to  tum  the  crank  of  the  reel — of  course  the  line  soon  parted.  We  lost  2,200 
fathoms. 

The  last  sound  which  we  attempted  in  a  moderate  top-gallant  breeze,  the  motion  of  the  ship  was  so  severe, 
and  the  drift  so  considerable,  that  I  found  we  might  easily  have  lost  the  whole  7,000  fathoms  without  a  result. 
This  has  determined  me  to  husband  the  10,000  fathoms  of  line  now  remaining  for  casts,  when  the  prospect  for 
something  satisfactory  is  more  promising. 

May  llth. — Peak  of  Pico  N.  18°  £.,  distant  24  miles.  Sounded  in  670  fathoms  water;  lost  the  whole 
quantity  of  line  out. 

May  2lst.—Lat.  35°  07'  N.,  Long.  25°  43'  W.  Temp.  air  65°,  water  64°.  Found  bottom  with  1,040 
fathoms  line.     Time  of  running  out,  19  minutes  68  seconds. 

May  29th. — Madeira — arrived  here  day  before  yesterday — shall  sail  in  one  week  for  Porto  Praya,  where 
we  shall  find  Commodore  or  orders.  Expect  to  return  here  in  October.  I  have  7,000  fathoms  of  good  line 
left,  and  shall  give  you  some  soundings  along  the  coast,  and  perhaps  across  to  St.  Helena.''         •         •         • 


The  soundings  of  the  "  John  Adams'*  confirm  the  conjecture  of  Captain  Platt  of  the  "  Albany,'*  that  he 
did  not  get  bottom  on  the  6th  and  9th  December,  for  not  far  from  his  position  on  those  days  Captain  Barron, 
with  the  experience  of  the  "  Albany"  to  guide  him,  reports  a  sounding  of  2,000  fathoms — 18,000  feet — without 
bottom. 

The  great  sounding  of  5,500  fathoms  of  May  the  7th,  corrected  for  drift,  gives,  if  it  be  correct,  28,950  feet, 
as  the  greatest  depth  at  which  the  bottom  of  the  ocean  has  ever  been  reached.  Lieut.  Walsh,  in  the  "  Taney," 
weot  deeper,  but  he  got  no  bottom. 

This  sounding  of  the  "John  Adams"  carries  internal  evidence  of  its  correctness,  at  least  dowo  to  a 

certain  depth.     The  rate  of  descent  given  for  the  depths  of  2,  3,  and  4  thousand  fathoms,  is  a  decreasing  rate 

and  it  conforms  with  the  rate  of  the  other  soundings  generally. 
29 
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The  average  rate  of  descent  for  the  first  2,000  fatboms  of  this  sounding  was  50.4  fathoms  a  minate^ 
whereas  the  rate  of  descent  foi  the  sounding  (2,300)  fathoms  of  Maj  lOth,  was  only  32  fathoms  per  minute. 

Hence,  I  infer  that  the  shot — May  lOth — ^had  reached  the  bottom  sooner  than  was  expected,  for  this  ca»t 
was  only  67  miles  from  that  of  5,500  fatboms  the  day  before,  and  the  officers,  doubtless,  did  not  expect  the 
shot  to  reach  the  bottom  so  soon«  The  drift  of  the  ship^  probably,  continued  to  take  the  line  out  after  the  shot 
had  reached  the  bottom,  for  that  it  was  on  the  bottom,  the  great  strain  felt  upo^  the  line  leaves  no  doubt. 

My  inference  is,  Iherefore,  that  the  sea  here  is  not  2,300  fathoms  deep,  while  it  is  nearly  twice  that  depth 
60  miles  further  to  the  Nortb. 

Here  is  a  new  feature  brought  out  as  to  the  depths  of  the  ocean,  and  one  which  we  were  not  prepared  to 
anticipate ;  at  least  I  had  always  supposed  that  the  bottom  of  the  sea  generally,  was  somewhat  regular  in 
outline,  passing  gradually  from  deep  to  shallow,  and  from  shallow  to  deep ;  tbat  the  exceptions  are  such  as  we 
find  near  the  land,  being  confined  mostly  to  its  immediate  ricinity,  and  tfaat  the  precipices  to  be  found  in  the 
depths  of  the  ocean  seldom  exceed  a  few  hundred  feet  in  descent. 

But  judging  from  these  two  sounding  of  May  8lh  and  lOth,  we  perceive  that  we  should  not  now  be  sur* 
prised  if  this  system  of  observations  should  shew  that  the  shape  of  the  Earth's  crust  at  the  bottom  of  tbe  sea 
18  quite  as  irregular  in  its  outlines,  in  its  elevations  and  depressions,  in  its  mountains  aikl  its  valleya,  as  is  the 
face  of  our  continents.  t 

In  this  case  of  the  ^^  John  Adams,"  the  line,  owing  to  an  under  current  perhaps,  and  the  drift  of  the 
ship,  continued  probably  to  pin  out  after  the  shot  had  reached  the  bottom.  Indeed  there  is  room  for  the 
conjecture  that  the  shot  reached  the  bottom,  when  a  little  more  than  4,000  fathoms  of  line  had  been  payed  out. 
If  we  examine  the  rates  above  as  they  are  given  for  each  1,000  fathoms,  we  find  that  they  have  something 
like  a  regular  ratio  of  decrease.  The  3d  1,000  fathoms  took  27  minutes  58  seconds  in  going  out.  The  4th 
1,000  took  29  mmutes  12  seconds.  But  the  5th  1,000  took  45  mimites,  and  the  kist  500  fathoms,  or  from 
5,000  to  5,500,  took  22  minutes  30  seconds,  or  exacUy  half  of  what  it  took  the  5th  thousand  fathoms.  The 
shot  was,  therefore,  probably  on  the  bottom,  soon  after  the  4,000  fathoms  had  gone  out,  which  would  make 
the  ocean  here  probably  about  23  or  25,000  feet  deep. 

If  at  this  sounding,  every  100  or  200  fathoms  had  been  timed  as  at  the  deep  casts  of  the  Albany 
in  February  last,  (p.  207,)  we  should  perhaps  have  been  furnished  with  tbe  means  of  a  more  satisfactory  conclu- 
sion  with  regard  to  this  interesting  sounding. 


Oonmanier  D.  JV.  Ingraham  to  Commodore  Morris. 

U.  S.  Ship  ^  St.  Louis,'' 

Bay  of  Spezzia,  Oc^.,  1852. 
^*  8i» : — I  have  the  honor  to  report  I  had  but  one  opportunity  of  taking  deep  sea  soundings,  during  my  pas- 
$aige  acrtfisthe  Atlantie. 
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On  the  4th  of  September,  there  being  a  light  breeze  and  a  smooth  sea,  I  lowered  a  boat  and  sent  the 
fiailing  master,  Mr.  Austin,  in  her,  who  makes  the  foJIowing  report: 

Ist  Cast     Used  two  32  Ib.  shot ;  the  line  parted  while  lifting  them  over  the  side  of  the  boat. 
2d  Cast     Used  the  patent  sounding  shot,  doubled  the  line  three  fathoms,  lowered  the  shot  over  by 
another  line ;  it  again  parted  a  few  fathoms  down. 

3d  Cast  Used  one  32  Ib.  shot ;  the  line  doubled  three  fathoms ;  the  current  sctting  S.  S.  E.,  one  knot, 
caused  the  shot  to  take  the  line  fester  than  ordinarily,  but  by  puUing  to  windward,  kept  the  boat  over  the  shot, 
and  got  an  up  and  down  sounding  5070  fathoms,  (all  the  line  the  reel  could  hoM,)  no  bottom  : 

Castat 
First  1000  fathoms 
2000  « 
3000  « 
4000  " 
5000  " 
5070      « 

Temperature  of  the  air  77® ;  water,  78.5®  ;  barometer,  30.09 ;  current,  one  knot  per  hour  S.  S.  E. 
N.  B. — In  looking  over  Commander  Barron^s  report,  I  find  this  ship  was  4P  9  north,  and  2®  6^  west,  of 
the  position  where  the  "  John  Adams"  obtained  soundings  m  5,500  fathoms. 

The  sounding  from  this  ship  was  directly  up  and  down,  as  the  boat  was  easily  kept  over  the  shot  by  use 
of  the  oars ;  no  allowance  need  be  made  for  stray  line.  Latitude  observed,  36®  1&  N.  Long^tude  ob- 
served,  46®  52^  15^'  W." 


10h.00m.308, 

10 

15  30 

10 

32  30 

10 

54  54 

11 

20  00 

11 

58  46 

12 

10  06 

Oommodore  McKeever  to  lAeut.  Maury. 

U.   S.  FaiOATE  "  COWORESS,*' 

Rio  de  Janeiro,  1  Octj  1852. 

"  My  Dear  SiR : — I  enclgse  several  reports,  by  Lieut.  J.  P.  Parker,  of  <<deep-sea  soundings,"  made  by 
bim  at  various  times. 

The  sounding  twine  was  some  that  was  left  here  by  the  ^^  St.  Mary's,"  and  is  nearly  expended,  though 
there  is  still  enough  for  one  or  two  more  experiments.  The  result  of  our  attempts  has  not  been  particu- 
larly  favorable :  there  is  great  difficulty  in^scertaining  when  the  shot  touches  the  bottom,  afler  it  has  taken  off 
a  thousand  or  more  fathoms  of  line.  Tou  will  see  by  one  of  \he  casts,  wbich  required  firom  momang  until 
night,  that  over  8000  fathoms  were  run  out.  I  am  sorry  that  we  canhot  report  more  satisfactorily  upon 
an  eicperiment  requiring  so  great  an  expenditure  of  time  and  patience.  Some  of  the  soundings,  however,  are 
satisfactory,  and  give  results  which  we  have  every  confidence  in. 

Mr.  Parker,  my  Flag  Lieutenant,  has  given  a  good  deal  of  atentionto  the  matter,  and  is*fond  of  occuO^" 
tipns  of  tbiskind.'* 
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lAeutenant  J.  P.  Parkery  to  Com.  McKeever. 

U.  S.  Frigate  "  CoNGREss,''  at  sea,  ^pril  Istj  1852. 
Lat.  35^  20'  S.,  Long.  61°  30'  W.  Bar.  29.70 ;  Temp.  air  65°,  water  69°. 
"  Sir: — Ideem  it  proper  to  explain,that  since  our  new  soundingreel  was  fitted  wilh  16,000  fathoms  crf 
waxed  and  carefully  marked  line,  no  opportunity  of  measuring  the  depth  of  the  ocean  has  occurred  until  this 
noon ;  when  the  sea  being  tolerably  smooth,  I  got  out  one  thousand  six  hundred  and  fifty  fathoms.  The  first 
1000  fathoms,  favrlyup  and  down.  The  drift  then  became  too  great  for  accurate  sounding,  and  when  check- 
ing  the  line  it  parted  at  about  150  fathoms  from  the  reel.  No  bottom  was  reached,  and  the  result  cannot  be 
considered  satisfactory.  The  depth,  however,  is  certainly  more  than  1000  fathoms  ;  which,  judging  by  the 
formation  of  the  coast,  and  by  the  effect  produced  upon  the  bed  of  the  ocean  by  the  mighty  La  Plata,  is 
greater  than  was  anticipated. 

Line  lost,  1500  fathoms.     Time  of  lunning  out,  36  minutes.     One  32  Ib.  shot  used." 


Lieutenant  J.  P.  Parker  to  Commodore  McKeever. 

U.  S.  Frigate  "  CoNGRESS,"  ou  a  Cruise,  April  3d,  1852. 
Lat.  35°  23'  &,  Long.  47°  27'  W.     Temp.  air  71°.     Water  68°,  Bar.  30.10. 

"  SiR  :  In  obedience  to  your  orders,  I  repeated  to-day  the  experiment  attemptedonthe  Istinst.,  to  obtain  a 
correct  sounding  from  the  ship. 

The  weather  was  calm,  and  the  ship,  9.30  A.  M.  was  hove  to ;  but  a  large  long  swell  gave  a  considerable 
surface  drift  to  the  northward  and  eastward.  After  running  off  the  reel  2,700  fathoms,  without  reaching 
bottom,  and  the  drift  havingbecome  at  least  a  mile,  the  line  was  checked  and  parted  about  800  fathoms  from 
the  reel.  The  first  1,000  fathoms  went  out  in  18  minutes ;  the  second  1,000  fathoms  in  24  minutes ;  and  the 
remaining  700  fathoms  also  in  24  minutes.  Whole  running  time,  one  hour  and  six  minutes.  One  32  Ib.  shot 
as  weight — 1,900  fathoms  Hne  lost. 

I  cannot  state  with  any  precision  the  vertical  depth  reached,  and  I  am  constrained  to  declare  that,  from  my 
own  limited  experience,  any  accurate  measurement  of  great  depths  is  impossible,  from  the  decks  of  a  ship. 

It  may  not  be  unworthy  of  remark  that  the  vast  friction  of  a  long  line  was  curiously  illustrated  in  the  saving 
of  our  800  fathoms.     Two  stout  men  found  it  hard  work  to  rouse  it  inboard  in  half  an  hour's  time.'' 


Lieutenant  J.  P.  Parker  to  Commodore  McKeever. 

U.  S.  Frigate  "  CoNGRESs,"  Cruizing  Edge  of  Southern  belt  of  Calms, 

Lat.  36°  OO'  S.y  Long.  44°  11'  IT.,  April  5,  1852. 
"  SiR  :  I  ha^e  the  honor  to  report  the  results  of  our  experiments  yesterday  in  deep  soundings. 
Afler  becoming  convinced  that  no  reliance  could  be  placed  upon  deep  soundings  taken  from  ship  board, 
you  directed  that  the  next  should  be  taken  from  a  boat;  and  yesterday,  at  nine  A.  M.,  April  4th,  I  left  the  ship 
to  carry  out  your  instructions. 
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At  9h.  26m.  15s.  threw  over  theshot  (one32 Ib.)  The  time  was  now  marked  with  precision  by  your  secre* 
tary,  Mr.  Glover,  who  kindly  volunteered  his  services. 

At  9h.  28m.  I5s.  first  300  fathoms  had  run  out  in  3m.  OOs. 

<<     38     00  next  500  fathom  mark  run  out  in  8      45 

"     49     00  2d      500      " 

10h.02     00  3d      500      " 

"     17     00  4th    500      « 

"     36     00  5th    500      " 

llh.  15     00  6th    500      " 

Thus  we  had  three  thousand  three  hundred  fathoms  out,  and,  with  the  exception  of  the  last  mark,  the 

elapsed  time  increased  in  a  tolerable  ratio.     The  sixth  500  mark,  however,  is  out  of  rule,  and  would  seem 

like  a  mistake.     But  how  shall  I  account  for  its  successor,  the  next,  or  7th  500  fathom  length,  which  took 

fifty-three  minutes  to  run  out?     But  this  is  not  the  worst ;  fbr  the  very  next  or  eighth  500  fathoms  run  off  in 

twenty-eight  minutes  of  time  !     Thus :    P.  M.  12h.  08m.  00    7th  500  fathom  mark  ran  out  in  53.00  minutes. 

P.  M.  12h.  36m.  00  8lh  500  «  «  "  "  28.00 
During  the  running  of  the  seventh  we  stopped  two  minutes,  which  strictly  should  be  deducted  from  the 
53m.  This  was  to  allow  the  line  to  become  vertical.  A  gentle  breeze  had  sprung  up  from  the  northward  and 
westward,  which  continued  about  half  an  hour,  and  tbe  swell  from  the  same  direction  had  increased  and  be- 
come  more  irregular,  which  made  the  boat  \o  wallow  uneasily,  affecting  the  free  running  of  the  line  and  giving 
increased  friction  to the  reel.  But  all  these  do  not  account  for  the  time.  If  the  jump  from  19m.  to  37m.  staggered 
me,  what  could  I  think  of  the  next  53m  ?  Was  the  line  incorrectly  marked  ?  Was  the  shot  on  the  bottom  ? 
Every  fathom  had  passed  through  my  hands,  and  I  had  received  no  sensation  of  striking.  The  line  was 
checked  until  it  became  fairly  up  and  down.  May  the  shot  have  lodged  without  concussion  upon  the  side  of 
a  steep  bank  or  ridge-Iike  elevation,  and  gradually  rolled  itself  down,  drawing  the  line  more  slowly^  after  it? 
It  had  again  become  dead  calm — the  sun  poured  down  his  hottest  rays — the  ship  had  drifted  off  about  a 
mile  from  the  boat :  we  spread  our  awning  and  continued  sounding.  The  next  time  (already  recorded)  was 
500  fathoms  in  28  minutes.     Had  the  ball  here  tumbled  off  the  roof  of  the  bank  ? 

At  Ih.  9m.  15s.     9th  500  fathom  mark  ran  out  in  33m.  15s. 

1  44    00     lOth  500     «         "       "         "     34     45 

2  23    00     llth  500     «         «       "         "     39     00 

Here  the  time  is  becoming  again  regularly  progressive.  Thebreeze  again  sprung  up— furled  the  awning, 
finding  it  gave  too  much  drift  to  the  boat.  Held  on  to  the  line  five  minutes  to  allow  the  swag  of  the  line  to 
shorten  :  the  boat  was  drawn  by  it  to  windward  at  a  rate  of  about  one  knot  per  hour !  The  line  became  again 
apparently  vertical.  We  stopped  also  six  roinutes  after  having  got  out  6,000  fathoms,  the  boat  rooving  astern 
as  before.     These  stoppages  should  strictly  be  accounted  foi  in  the  time. 

At  the  end  of  6,300  fathoms  stopped  six  minutes,  and  at  6,500  stopped  fourteen   minutes.     At  6,700 
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stopped  five  minutes.     At  6,900  stopped  six  minutes,  and  at  7,000  fathoms  stopped  three  minutes — the  last 
100  fathoms  taking  precisely  five  minutes  to  run  out. 

I  continue  the  table,  making  no  correction  for  the  stoppages : 

At  3h.  3m.  30s.  12tb  500  fethom  mark  out  in  39m.  30s. 

3  50    00     13th500            «  "      46      30 

4  26    00     14th500            «  "      36      00 

5  10    00     15th500            "  "      44      00 
5    45    00     16th500            "  "      35      00 

The  first  two  of  these  are  nearly  regular,  but  the  latter  ihree  are  not.  This  may  be  accounted  for  by  our 
/eeding  the  line  from  the  reel,  it  now  passing  out  very  slowly,  but  when  stopped  having  the  same  tension  as 
before,  and  as  before  drawing  the  boat  to  windward.     The  stoppages  also  must  be  deducted. 

At  the  75th  hundred,  stopped  5i  minutes  to  bring  up  surface  drift.  The  next  one  hundred  fathoms  run 
out  precisely  in  5m.  15s.  At  the  78th  hundred,  stopped  5  minutes ;  the  last  100  fathoms  running  out  m  5m.  15s. 
At  the  79th  hundred  stopped  9  minutes.  At  5h.  29  m.  eight  thousand  fathoms  out.  At  5h.  33.36 — 8,100  fathoms. 

ic  5     41.00—8,200      " 
«  5    45.00—8,300      « 

It  was  now  sundown,  and  the  breeze  freshening,  we  were  compelled  reluctantly  to  stop ;  though  I  think 
no  useful  result  would  have  been  attained  by  continuing  to  expend  hne.  Began  to  rouse  in ;  four  men  could 
haul  in  but  100  fathoms  in  ten  minutes.  After  getting  about  300  fathoms  the  strain  became  exceedingly  great, 
and  additional  force  being  applied,  the  line  parted  about  150  fathoms  from  the  surface. 

The  boat  was  drawn  rapidly  astern  at  first,  but  after  getting  the  300  fathoms,  her  motion  was  much  slower, 
find  the  line  trended  nearly  up  and  down.  It  parted  finally  by  a  good  honest  strain,  proving  itself  more 
trustworthy  than  I  had  believed. 

After  the  line  parted  the  men  sprang  to  tbeir  oars,  and  we  pulled  for  the  ship,  now  over  two  miles  off, 
getting  on  board  rather  late  and  not  altogether  satisfied  with  the  perplexing  results  of  our  long  day's  work. 
In  fact  all  we  can  say  truly  of  our  nine  hour's  patient  research  "in  the  deep  bosom  of  the  ocean,*'  is  that  of 
its  depth  here  we  know  nothing.  The  only  thing  we  could  congratulate  ourselves  upon  was  the  unequalled 
opportunity.  No  finer  day  was  ever  invented  by  dame  Nature  for  such  an  experiment ;  and  if  our  soundings 
do  not  show  the  depth  of  the  ocean  bed,  perhaps  they  may  indicate  some  other  fact,  such  as  the  sweep  of  the 
under-curient,  which  may  not  be  without  its  utility. 

But  I  must  here  state  that  I  am  at  variance  wilh  my  companion,  Mr.  Glover,  on  this  very  point : 
he  being  convinced  that  our  souxidings  were  fairly  measured,  and  that  the  ocean  here  (allowing  only 
for  surface  drift)  is  about  8,000  fathoras,  or  nearly  nine  miles  deep.  As  he  had  the  same  opportu* 
nity  as  myself  to  form  a  correct  opinion,  and  is  doubtless  equally  desirous  to  obtain  the  accurate  truth,  his 
opinion  is  entitled  to  as  much  weight  as  my  own.     I  freely  confess  that  I  can  advance  no  proof  that  the  shot 
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did  or  did  not  reach  bottom;  still  less  that,  if  it  did,  the  precise  time  was  between  11  A.  M.  and  meridian — 
though  such  is  my  belief,  and  that  the  depth  was  therefore  between  3,000  and  3,500  fathoms.  There  are  still 
difficulties  about  the  several  times  noted  near  those  meridian  measures.  Thus  the  surpiising  differences  noted 
of  19,  37,  53,  and  28  minutes — upon  any  theory,  seem  to  be  almost  inexplicable.  Much  may  be  due  to  the  effect 
of  the  submarine  current,  the  existence  of  which  was  proved,  I  think,  by  the  drag  of  our  line :  For,  whilst  the 
8hip's  reckoning  gave  a  surface  drift,  by  current  and  other  causes,  of  nearly  one  mile  per  hour,  S.  S.  £. — ^for 
the  24  hours  which  included  our  nine  hours  time,  our  boat  was  dragged  at  the  rate  of  nearly,  sometimes  fuUy, 
a  knot  and  a  half  per  hour,  invariably  towards  the  northward  and  westward  whenever  the  line  was  checked. 

As  a  speculation,  therefore,  rather  than  a.  fact,  I  assume  that  the  shot  had  lodged,  at  or  near  meridian ; 
the  line  passing  tbrough  the  two  great  oceanic  strata,  and  forming  with  its  long  bight,  a  sortof  figure  S. — 
which,  as  the  iinder  current  was  strongest,  probably  also  thickest,  would  be  gradually  more  and  more,  drawn 
out  in  its  lower  loop  ;  that  the  line  therefore  would  now  be  drawn  out  only  to  feed  the  two  counter  streams, 
and  that  we  m^ht  have  thus  oontinued  indefinitely  to  expend  line  without  other  result. 

As  we  are  reporting  the  longest  line  yet  got  out,  in  sounding  with  the  twine,  I  am  anxious  to  fairly  state 
my  doubts ;  which  perhaps  are  justified  by  the  configuration  of  the  Eastem  shores  of  the  Southern  continent ; 
and  a  belief  that  no  suob  vast  depth  as  tbat  seemingly  obtained,  is  due  to  this  part  of  the  Atlantic. 

But  I  desire  rather  to  present  the  facts  than  to  insist  upon  the  argument,  and  in  these  there  are  no  sub- 
stantial  differenees  between  myself  and  Mr.  Glover.  I  hope  he  may  present  his  views  also  in  writing,  that  yott 
may  form  your  own  oonclusions  on  this  remarkable  sounding. 

I  regretted  after  my  first  1,000  fathoms  were  out  that  my  sinker  vras  not  heavier,  and  haying  now  more 
confidence  in  the  line,  I  shall  make  my  next  experiment  with  more  weight.  One  hollow  shot  with  the  core 
fiUed  with  lead  will  perhaps  be  bett^r  tban  two  32  Ib. 

I  had  upon  the  reel  exactly  9,300  fathoms  of  well  waxed  and  carefully  marked  twine,  and  bnmgfat  back,  of 
course,  1,000  fathoms — ^besides  three  or  four  hundred  of  the  wet  stray  line  roused  in  at  sundown. 

The  position  of  the  ship  on  the  4th  April,  1852,  was  as  foUows  :  Lat.  merid.  35^  35^  S.  Long.  chro. 
45^  lO'  W.  Temp.  air,  moming  70°. ;  evening  67° ;  Temp.  water,  morning  69° ;  evening  70° ;  Bar.  30.28, 
morning ;  30.14  evening. 


Whole  time  of  sounding, 

Deduct  stoppages  to  plumb  the  Une, 

Nett  running  time. 


h.  m.  s. 
8  18  45 

1  19  20 


6  59  25 

I  would  also  report  the  bottles  fumished  with  slips  of  paper,  giving  name  and  position  of  ship,  &c.,  were, 
as  you  directed,  carefully  corked  and  sealed,  and  thrown  overboard  at  noon.'* 
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lAeut.  J.  P.  Parker  to  Qmmodore  McKeever. 

U.  S.  Frigate  CoNORESSy  April  9th,  1852* 
Cruisingy  Lai.  34°  37'  &,  Lang.  44°  11'  TT.,  Temp.  air  70°,  trfl^  69°. 
Sin : — I  have  the  honor  to  report  that  at  10.30  A.  M.  I  tried  another  deep  sounding  from  the  quarter ; 
the  ship  being  hove  to,  with  the  air  light  from  the  Northward  and  Eastward  and  the  sea  smooth.  As  you  di- 
rected  T  had  one  Paixhan  shot,  with  its  core  filled  with  lead,  weighing  then,  seventy-one  pounds,  attached  to 
the  line,  which  for  the  first  one  hundred  fathoms  was  doubled.  It  was  then  lowered  into  the  water  and  the  time 
marked.  The  first  1,000  fathoms  run  out  in  12  minutes — second  1,000  fathoms  in  15  minutes ;  after  veering 
145  fathoms  more,  the  line  parted.  Near  the  end  of  the  2,000  fathoms  length,  the  drift  becoming  large,  the 
line  was  gradually  checked  by  pressing  the  reel,  until  it  was  finally  stopped.  A  taut  strain  was  then  obtained, 
but  the  trending  of  the  line  was  but  little  changed.  Now  to  ascertain  if  the  shot  was  lodged,  the  reel  was 
made  to  revolve  rapidly,  and  the  bight  at  once  slacked  down  in  a  free  scope  upon  the  surface  of  the  water,  and 
only  again  became  taut  as  the  ship  sagged  to  leeward.  The  same  experiment  was  again  attempted  when  the 
line  parted,  apparently  by  the  drift  strain^  with  2145  fathoms  out.  The  fracture  took  place  about  250  fathoms 
from  the  surface  ;  thus  about  1,900  fathoms  were  lost.  This  line  however  is  of  a  superior  quality  and  capable 
of  standing  a  strain  or  weight  one  half  greater  than  the  line  we  have  heretofore  used.  It  has  been  marked  and 
reel^d  up  since  our  sounding  of  April  4th.  I  am  sorry  to  say  that  I  can  report  with  no  greater  certainty  than 
before  the  depth  of  this  part  of  the  ocean.  I  can  again  only  offer  my  opinion ;  which  now  is,  that  our  Paixhan 
shot  lodged  in  near  1800  fathoms  water,  which  would  allow  for  the  drift  calculated  at  about  half  a  mile.  I  am 
therefore  still  more  constrained  to  believe  that  our  deep  sounding  of  April  4th  was  altogether  fallacious,  and 
that  no  such  vaot  depth  as  then  recorded,  is  due  to  this  part  of  the  Atlantic.  However  great  inequalities 
doubtless  belong  to  the  bed  of  the  ocean,  as  we  see  exist  upon  the  land  above  the  sea,  and  as  we  are  nowseventy- 
slx  miles  distant  (north  and  east)  of  our  former  position,  the  proof  is  by  no  means  conclusive." 


Lieutenant  J.  P.  Parker  to  Commodore  McKeever. 

U.  S.  Frigate  "Congress,'* 

M  Sea,  April  Ibth,  1852. 
"  SiR :  I   have  the  honor  to  report  the  result  obtained  by  the  deep  sounding  taken  this  morning. 
Nine  hundred  and  fifty  fathoms  were  run  out  and  bottom  reached  with  a  fair  up  and  down  measurement. 
One  32  Ib.  shot  used.     Time  of  running,  20  minutes. 

This  sounding  possesses  considerable  interest  from  the  fact  that  it  was  taken  only  twenty-seven  miles 
oulside  the  bank  of  the  La  Plata,  where  ninety  fathoms  are  the  deepest  given  by  the  chart. 

The  position  of  the  ship  at  meridian  (time  of  sounding)  being  as  follows : — Lat.  34°  50^  S.     Long.  51° 
40^  W.     Distance  from  Island  of  Lobos  156  miles.     Temp.  air  72°  ;  water  70°. 
Upon  rousing  in,  the  line  parted  about  fifty  fcithoms  from  the  surface." 
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From  same  to  sam£, 
U.  S.  FaiGATE  "  CoNGRKSs''  at  Sea— Majr  i3th,  1852. 

Lat.  27°  32'  S.,  Long.  47°  •8'  W. ;  Temp.  air  73°,  waier  76°,  Bar.  30. 

"  SiR :  I  have  the  honor  to  report  the  result  of  our  deep-sea  soundings  of  this  morning.  The  first  cast 
was  taken  with  two  32  Ib.  shot,  which  struck  bottom  at  three  hundred  and  twenty  fathoms.  The  line  parted, 
upon  rousing  in,  near  the  surface. 

The  reel  which  I  had  prepared,  by  your  directions,  of  double  line  for  the  purpose  of  sounding  with  a  lead, 
was  then  used,  and  a  pea-shaped  lead  (12  Ibs.)  well  armed,  brought  up  a  specimen  of  the  bottom  (coarse, 
tenacious  clay)  from  the  depth  of  two  hundred  and  eighty  fathoms. 

This  cast  was  taken  with  great  accuracy.  The  difference  between  the  two  casts  may  be  accounted  for  by 
some  drift  in  thc  first,  and  by  the  great  velocity  of  the  reel,  which  took  off  more  line  than  necessaiy  to  measure 
thc  depth.  As  we  have  neared  the  land  fifty  miles  since  oursounding  of  yesterday,  which  was  calcnlated  to 
be  1900  fathoms,  I  am  not  prepared  to  say  that  our  shoal  sounding  to*day  disproves  the  other ;  and  it  is  also 
possible  that  the  last  was  taken  upon^a  bank,  and  deeper  water  may  be  found  nearer  tbe  land.'' 
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LieuL  J.  P.  Parker  to  Commodore  McKeever. 

.  "  U.  S.  Frigate  "Congress,"  at  Sea— May  12th,  1862. 

Lat.  28°  S.,  Long.  45°  58^   W. ;  Temp.  air  74°;  waterl6^. 

**  SiR  :  I  have  the  honor  to  report  that  at  9.30  A.  M.,  a  deep  sounding  was  taken,  in  obedience  to  your 
instructions.     I  regret  that  I  am  unable  to  give  the  result  with  any  reliable  precision.     Two  tbirty-two  pound 

shot  were  first  used  and  eight  hundred  fatboms  were  run  out  in  exactly  ten  minutes  time.     The  reel  was  then  f^ 
checked  to  allow  the  shot  to  become  plumb,  when  tbe  line,  from  some  defect,  parted  about  fifty  fathoms  below  the 
surface.     One  32  Ib.  shot  was  then  altached  and  the  experiment  repeated.     Fifteen  bundred  fathoms  were  taken 

dowD,  but  the  reel  working  slowly  and  the  drift  becoming  large,  a  second  32  Ib.  shot  was  sent  down  by  a  z 

messenger.     After  checking  nearly  half  an  hour  to  allow  the  shot  to  become  plumb  and  the  second  shot  to  ^- 
reach  the  first,  the  line  was  veered  to  twenty-three  hundred  fathoms.     The  sbot  seemed  now  to  be  lodged  and 

the  reel  was  stopped.    As  the  ship  drifted  the  strain  gradually  increased  until  the  tension  became  extreme,  and  p 

the  line  parted  finally  one  hundred  fathoms  from  the  surface.     As  the  angle  made  by  the  line  during  the  last  ;' 

stoppage  did  not  vary  as  in  the  previous  stoppages,  and  the  shot  felt  as  if  firmly  anchored,  I  concluded  that  ^ 

bottom  bad  been  reached  ;  but  owing  to  the  drift,  as  well  as  to  the  uncertainty  of  the  exact  moment  when  the  ' 

shot  lodged,  the  perpendicular  measurement  can  be  only  vaguely  determined.     I  am  quite  sure  that  the  first  f 

shot  was  afloat  when  tbe  second  was  attached  (at  1500  fathoms)  and  almost  equally  so  that  one  or  both  had  *.: 

struck  bottom  before  the  line  parted.     The  depth  is  therefore  between  1200  and  2300  fathoms.     Perhaps  the  jp 

mean  of  these  would  give  a  fair  proximate  measurement  with  sufficient  allowance  for  drift  and  swag  line;—  L 

that  is  nineteen  hundred  fathoms."  }t 
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LUut.  J.  P.  Parker  to  Cammodore  McKeever. 

U.  S.  Frioate  "  CoNORESs,"  at  Sea,  June  12lh,  1852. 

Lat.  at  noonj  28^  46'  S. ;  Long.  43^  46'  W. 
"  SiR :  The  first  favorable  opportunity  for  measuring  the  depth  of  the  Southern  oceah,  with  the  sounding 
twinereceivedfrom  the  Sloop  of  War  St.  "Mary's'*occurred  this  moming.  The  weatherbeing  calm  and  sea  smooth 
I  got  up  the  reel,  and  in  obedience  toyour  instructions  tried  my  first  cast.  One  eighteen  pound  shot  was  used, 
as  I  feared  the  twine  would  not  sustain  a  heavier  sinker.  After  running  out  one  thousand  fathoms,  the  re^I 
turning  slowly,  I  attached  a  second  shot  of  12  pounds  to  the  line  by  a  messenger,  and  as  the  drifl  was  becoming 
large,  I  fitted  the  sounding  nipper.  A  light  air  springing  up  soon  increased  the  drift  to  nearly  a  mile,  and 
after  veering  three  thousand  fathoms  the  line  suddenly  slackened  as  if  it  had  parted.  Upon  rousing  in  upon  it, 
however,  it  was  evident  that  the  shot  were  still  attached,  and  more  force  being  applied  the  line  parted  near  the 
nipper.  About  two  thousand  and  three  hundred  fathoms  of  line  were  lost — which  perhaps  may  indicate 
approximately  the  depth  of  the  spa  at  this  point ;  as  it  is  nearly  certain  that  we  had  found  bottom  when 
the  line  slackened.  As  the  reel  apparatus  was  imperfect,  I  did  not  think  it  worth  while  to  note  the  time  of 
running  out.     It  was  at  9.30  A.  M.  when  we  threw  the  shot  overboard." 


From  same  to  same. 
U.  S.  Frioate  "  CoNGRESs,''  at  Sea,  August  7,  1852. 

Lat.  23°  Sy  5.,  Long.  43°  44'  W. 
"  SiR :  I  have  the  honor  to  report,  that  our  proximity  to  the  land  made  the  soundings  takeitat  10  A.  M. 
not  otherwise  interesting  than  as  showing  the  submarine  delineation  of  the  coast.     Afler  running  out  about  120 
fathoms,  the  shot  (one  32  pounder)  suddenly  brought  up.     I  estimate  tbe  true  vertical  depth  at  90  fathoms. 
The  line  parted  near  the  surface." 


From  same  to  same. 
U.  S.  Frigate  «  CoNGREss,"  at  Sea,  Scptember  lOth,  1852. 
Lat.  30°  28'  5.,  Long.  45°  41'  W.     Temp.  air  66°,  Water  68°,  Bar.  30.05. 
"  SiR :  I  have  the  honor  to  report  tlie  result  of  "deep  sea  soundings,"  taken  at  noon  thls  day. 
It  being  perfectly  calm,  and  the  ship  having  no  perceptible  drift,  a  fair  up  apd  down  measurement  was 
obtained  with  the  sounding  twine  and  two  32  Ib.  shot.     Bottom  was  struck  at  one  thousand  seven  hundred 
and  eighty  fiathoms  (1,780  fathoms.) 

Upon  attempting  to  haul  in,  the  line  parted  at  about  two  hundred  fathoms  from  the  reel ;  the  iine  used, 
however,  is  of  better  quality  than  any  heretofore  tried.  The  moment  of  the  shot  striking  was  noticed,  and  the 
line  was  almost  perfectly  plumb,  so  that  this  is  one  of  the  most  reliable  soundings  which  have  yet  been  obtain- 
ed  from  this  ship.'' 
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Lieutenant  Maury  to  Commodore  McKeever. 

National  Observatory, 

TVashingionj  December  22,  1852. 
"  SiR  :  Your  obliging  letter  of  Ist  October,  with  its  inclosures  louching  deep-sea  soundings,  was  received 

yeslerday,  for  which  bc  pleased  to  accept  my  thanks,  and  to  convey  my  acknowledgments  to  Lieutenant  Parker. 

I  am  made  happy  by  the  interest  which  you  and  he  take  in  the  solution  of  the  great  physical  problem  concern- 

ing  the  depths  of  the  ocean. 

The  good  work  which  has  been  done  on  board  the  '^Congress"  with  the  '*  St.  Mar)'s"  twine,  redounds  still 
more  to  the  credit  of  Lieutenant  Parker ;  for  they  of  the  "  St.  Mary^s  "  reported  that  they  could  make  no  use  o£ 
it.  That  ship  was  absent  nearly  three  years ;  she  circumnavigated  the  globe ;  was  fumished  with  this  twine 
for  the  express  purpose  of  sounding  the  deep  sea.  She  made  but  olie  attempt :  Ihat  was  a  complete  faUure ; 
and  then  reported  the  twine  as  worthless,  and  that  it  would  be  useless  to  make  any  further  attempts  with  it. 

It  is,  therefore,  not  a  little;  to  the  credit  of  Lieutenant  Parker  that  he  should  take  the  twine  which  had 
been  condemned  on  board  the  *'  St.  Mary*s,''  and  do  such  good  work  with  it  in  the  "  Congress.'* 

On  board  the  "Congress,"  Lieutenant  Parker  reports  a  sounding of  8,300  fathoms,  but  discredits  the  result. 
I  agree  with  him  that  there  is  noevidence  afforded  by  the  patient  labors  of  himself  and  boat^s  crew  on  the  5th 
of  April,  that  such  is  the  depth  of  the  ocean.  The  shot,  no  doubt,  reached  the  bottom  short  of  3,300  fathoms. 
Indeed,  it  is  probable  that  it  was  on  the  bottom  before  the  2,800  fathom  mark  passed  out ;  for  to  this  depth, 
the  running  time  for  500  fathoms  corresponds  with  the  running  time  for  like  depths  reported  by  other  officers 
in  other  parts  of  the  sea. 

At  this  place  of  sounding  there  was  an  under  current ;  for,  by  the  action  of  it  upon  the  line  alone,  it  t^wed 
Lieutenant  Parker's  boat  against  a  surface  current,  and  the  ^'  at  tbe  rate  of  about  one  knot  per  hour.''  Speaking 
of  this  under  current  again,  and  after  he  had  returned  on  board  the  frigate,  Lieutenant  Parker  shows  it  tobe  very 
decided  ;  "For  whilst,"  says  he,  "  the  ship's  reckoning  gave  a  surface  drift,  by  current  and  other  causes,  of 
nearly  one  mile  per  hour  S.  S.  £.,  for  the  24  hours  which  included  our  nine  hours  time,  our  boat  was  dragged 
at  the  rate  of  nearly,  sometimes  fuUy,  a  knot  and  a  half  per  hour,  invariably  toward  the  northward  and  west- 
ward  whenever  the  line  was  checked." 

I  should  have  been  able  to  discuss  this  sounding  in  a  much  more  conclusive  way  had  each  100  fathom 
.  mark  been  timed.  The  time  is  all  right  by  the  500  fathoms,  and  the  sounding  appears  to  be  good  to  the  depth 
of  about  2,800  or  3,000  fathoms.  After  that  depth  had  been  reached,  the  shot  probably  remained  at  the  bot- 
tom.  The  line  then  probably  parted.  Such  is  the  result  of  experience  with  a  great  length  of  line  out  and  the 
reel  checked.  I  have  no  case  of  any  very  deep  sounding  in  which  the  Hne  did  not  part  within  a  minute  or 
two  after  the  reel  was  stopped. 

Indeed,  Lieutenant  Parker  himself  affords  testimony  as  to  the  immense  strain  that  is  brought  upon  a 
great  length  of  line,  for  he  says,  "  Four  men  could  haul  in  but  100  fathoms  in  ten  minutes.  After  getting 
about  300  fathoms,  the  strain  became  exceedingly  great,  and,  additional  force  being  applied,  the  line  parted 
about  150  fathoms  from  the  surface." 
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Upon  the  supposition  that  the  shot  was  on  the  bottom  at  2,800  fathoms,  we  have  an  upper  current 
and  an  under  current  operating  with  a  swigging,  and  a  powerfu]  swigging  force  upon  the  bight  of  a  iine  more 
than  three  miles  long.  I  have  nodoubt  thatthelinethenparted;  and  that  afterwards  the  line  was  tailing  out 
to  the  current,  that  is,  the  loose  end  of  the  line  was  drifling  along  with  the  current.  Consequently,  bj  its  yielding 
below,  it  lessened  the  force  to  take  it  from  the  reel  above.  The  line  would,  therefore,  continue  to  run  out 
slowly  until  the  slack  was  taken  up,  or  the  bight  straightened  out  below,  and  then  it  would  go  out  at  the  rate 
of  the  drift  current,  and  undertows  combined. 

Lieutenant  Parker  gives  the  time  which  it  took  the  first  300  fathoms  to  run  out ;  after  that,  he  timed  the 
800,  the  1,300  and  so  on  at  500  fathom  intervals,  up  to  the  2,800  fathom  mark,  or  the  6th  interval,  when 
the  time  began  to  run  wild. 

I  can  compare  Lieutenant  Parker's  sounding  with  Lieutenant  Taylor^s  of  the  "Albany."  If  we  had  al wajs 
the  same  line,  the  same  weight,  and  the  same  conditions  of  wind  and  currents,  drift,  &c.,  we  might  expect  the 
time  and  rate  of  descent  to  be  very  nearly  the  same  in  all  parts  of  the  ocean.  But  at  one  sounding  the  sea 
may  be  perfectly  calm  without  current ;  at  another  time  the  boat  may  be  drifting  from  under  the  line,  with  the 
current,  at  the  rate  of  a  mile  or  raore  an  hour.  It  is,  therefore,  evident,  that  equal  lengths  of  line  would  not 
run  out  in  equal  times  on  two  such  occasions. 

Bearing  this  in  mind,  we  can  institute  the  following  comparisons  with  the  first  6  times  of  500  fathoms 
each,  marked  by  Lieutenant  Paiker,  and  with  corresponding  times  and  lengths  by  Lieutenant  Wm-  Rogers 
Taylor  of  the  "  Albany." 


ALBANY. 

CONORESS. 

Dec.  15. 

Dec  19. 

Peb.  15. 

Feb.  16. 

Meana. 

AprilS. 

m.  S. 

m.   s. 

m.    8. 

m.    S. 

ro.  s. 

m.   s. 

FromSOOto   SOOfathoms 

8  29 

10    7 

8    9 

8    8 

8  44 

8  45 

ii 

800  to  1300 

cc 

10  52 

12  20 

10    2 

9  45 

10  45 

11  00 

cc 

1300  to  1800 

cc 

12  23 

14  23 

11  16 

11  55 

12  29 

13  00 

ii 

1800  to  2300 

cc 

13  24 

16  13 

12  42 

14  40 

14  15 

15  00 

(i 

2300  to  2800 

cc 

14  15 

16  32 

15  24 

19  00 

Lieut.  Parker  probably  was  not  exact  with  his  time,  for  he  gives  it  only  to  the  even  minute  This  is  one 
cause  of  discrepancy  between  him  and  Taylor.  His  line  was  waxed — Taylor's  was  not :  this  is  another ;  and 
the  two  lines  were  not  of  the  same  manufacture.  But  it  will  be  observed  that  Parker^s  times  and  marks 
agree  with  Taylor*8  very  well  until  we  reach  2,800  fathoms — then  Parker  takes  too  much  time,  and  becomes 
inconsistent  with  himself.  If  bottom  had  not  been  reached  during  the  interval,  the  time  from  2,300  to 
2,800  fathoms  would  probably  have  been  about  17  instead  of  19  minutes.  I  shall  therefore  call  the  ocean 
here,  after  allowing  for  drift,  &c.,  about  2,600  fathoms  or  3  miles  deep. 

Upon  the  supposition  that  the  lower  end  of  the  line  for  the  rest  of  the  time  was  adrift,  and  tailiug  out  to 
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FVuhoiiM. 

6th 

(From  2,800  to  3,300) 

7lh        ( 

3,300  to  3,800) 

Sth        { 

3,800  to  4,300) 

9th        ( 

4,300  to  4,800) 

lOth        1 

4,800  to  5,300) 

llth        ( 

5,300  to  5,800) 

12th        ( 

5,800  to  6,300) 

13th        ( 

6,300  to  6,800) 

14th        1 

6,800  to  7,300) 

15th        ( 

7,300  to  7,800) 

16tb         1 

7,800  to  8,300) 

the  undertow,  we  sbould  have  an  uniform,  or  nearly  an  uniform,  rate  ofgoing  out.  Let  us,  therefore,  allow  for 
the  stoppages,  and  the  drift  of  tbe  boat  by  the  unequal  force  of  the  wind  as  best  we  may,  we  shall  then 
obtain  the  following  tabular  statement  of  this  interesting  day's  work.   ^ 

Time. 

3700  min. 

51.00  ^^    ^^  Stopped  2  minutes.''    This  correction  has  been  applied. 

28.00  ^^    A  breezc  had  sprung  up. 

33.15  " 

34.45  " 

34.00  ^^    '^  Held  on  to  the  line  5  min."  This  cor.  has  been  applied. 

34.30  "    "  Stopped  6  minutes."  do. 

21.30  <^    (Deducting  3  stoppages  of  21  minutes.*)  do. 

27.00  "    "  At  6,900,  stopped  6  minutes ;  at  7,000,  3  mb."   do. 

38.30  "    "  Feeding thelinefrom  the  reel at  7,800, stopped  6m.''  do. 

21.00"    "  Stopped  6  and  9  minutes  at  7,800  and  7,900."     do.  * 

At  the  16th  mark,  Lieut.  Parker  says,  "  It  was  near  sundown,  and  the  breeze  freshening."  This  and 
the  two  stoppages  can  account  for  the  21  minutes  at  the  16th  time,  as  well  as  for  that  at  the  13th. 

During  each  of  these  times  there  was  a  breeze  with  drift.  The  observations,  therefore,  appear  to  me  to 
be  reconcilable,  and  such  as  to  show  that  the  depth  of  the  ocean  in  Lat.  36°  South,  Long.  44°  11'  West,  is 
only  about  2,600  fathoms  as  before  stated. 

I  think  that  after  the  above  examination  of  the  circumstances  of  the  case,  you  will  concur  with  Lieut. 
Parker  and  myself  as  to  the  probability  that  the  shot  had  reached  the  bottom  by  the  time  3,000  fathoms  had  run 
out.  This  conjecture  has  been  made  probably  correct  by  a  discussion  of  the  rate  at  which  the  line  was  taken 
from  the  boat.     Other  evidence,  independent  of  this  can  be  brought,  tending  to  confirm  the  same. 

Lieut.  Paiker  states  that  the  ship  was  drifted  by  a  surface  current  "of  nearly  one  mile  per  hour,"  and  that 
the  boat,  whenever  he  held  on  to  the  line,  "was  dragged  at  the  rate,  nearly,  sometimes  fully^  a  knot  and  a  half 
an  hour." 

I  suppose  it  was  through  the  water  and  not  over  the  bottom  that  the  boat  was  dragged  at  this  rate,  for  an 
under  current  of  )  miles  per  hour,  operating  upon  the  great  length  of  line  out,  might  tow  the  boat  through  the 
water  at  nearly  a  knot  and  a  half  an  hour,  provided  there  were  a  counter  surface  current,  as  in  this  case  there 
was,  of  about }  knots  per  hour.. 

I  may  remark  in  passing,  that  a  fnrther  account  as  to  the  circumstances  connected  with  this  under  current 
would  have  greatly  enhanced  the  value  of  this  interesting  day's  work. 


1" 


*  At  the  end  of  6,000  fathoma,  «topped  six  minatefl,  and  at  6,500  stopped  14  minatea ;  at  6,700  stopped  5  minatea.    I  ■oppose  thest 
three  stoppagea  are  to  be  deducted  from  the  intenral  of  46.30 ;  from  6,300  to  6,800  fathoms.— IieM<.  PcriEcr'i  Rtport. 
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Now  let  us  see,  supposing  it  was  a  current  that  took  out  the  line  after  it  had  parted  and  tailed  out  straight 
with  the  7th  length  of  500  fathoms  out,  at  what  rate  it  ought  to  have  gone  out  to  a  drift  which  dragged  the 
boat^^at  the  rate  of  nearly,  sometimes  fuUy,  a  knot  and  a  half  an  hour." 

From  the  8th  to  the  16 th  time,  inclusive,  4500  fathoms  line,  or  about  5  miles  (5.11)  of  the  line  was 
taken  out  of  the  boat  in  4h.  32m.  30s.,  or  at  the  average  rate  of  nearly  one  mile  and  one  eighth  (1.13)  an 
hour,  or  500  fathomis  in  30m.  16s. 

The  boat,  says  Lieut.  Parker,  was  dragged  whenever  he  held  on  to  the  line  "at  the  rate  of  nearly,  some- 
times  fully,  a  knot  and  a  half  an  hour." 

Suppose  it  to  have  averaged  H  knots  per  hour,  the  average  rate  at  which  the  line  would  have  thenbeen 
taken,  would  have  been  500  fathoms  in  27m.  16s.,  instead  of  in  30m.  16s.  Thus,  Lieut.  Parker  estimates  his 
current  to  be  at  a  rate  which  would  take  off  500  fathoms  from  the  reel  in  27m.  16s. ;  when  it  actually  required 
30m.  16s.  to  take  off  500  fathoros. 

We  may  therefore,  I  think,  safely  conclude,  that  if  he  had  have  continued  his  experiments  till  this  time,  he 
would  have  found  his  line  going  out  at  about  the  rate  of  500  fathoms  in  30m. 

I  should  be  glad  to  have  the  specimen  which  Lieut.  Parker  brought  up  from  the  depth  of  280 
fathoms,  at  his  sounding  of  May  13th.  It  is  described  as  clay,  and  no  doubt  would  be  considered  by  Bartlett 
of  West  Point,  Ehrenberg  of  Berlin,  and  other  microscopists,  as  a  great  treasure.  Specimens  from  the  bottom 
at  great  depths  would  be  very  valuable.  Specimens  of  the  ooze  (a  piece  as  large  as  a  pea  will  be  ample) 
which  may  be  brought  up  on  the  anchor,  or  the  deep-sea  lead,  in  the  harbors  and  along  the  coast,  would  be 
very  acceptable,  and  I  will  esteem  it  as  a  favor  if  you  will  have  them  procured — ^properly  and  carefully  labelled 
— and  sent  me. 

Lieut.  Parker  would  have  given  additional  value  to  his  soundings  if  he  had  timed  on  every  occasion  every 
100  fathom  mark,  as  it  went  out.  Both  you  and  he  will  readiiy  perceive  the  importance  of  timing  the  100 
fathom  fnarks ;  for  the  work  of  one  officer  not  only  thus  checks  itself,  but  it  serves  as  a  check  also  upon  that  of 
other  officers  in  different  parts  of  the  world." 


The  Basin  of  the  Atlanlio^Its  shape. 

PLATE  XIV. 

This  plate  cannot  claimby  any  means  to  represent  correctly  the  shape  of  the  Atlantic  basin,  with  all  of  its 
irregularities.  The  data  from  which  it  has  been  constructed  are  exhibited  on  the  Chart ;  they  are  the  deep 
sea  soundings  which  have  been  taken  by  vessels  of  the  Navy  in  cbedience  to  the  circular  order,  (page  174;) 
and  all  the  particuhrs  connected  with  these  soundings  have  already  been  given  in  the  Chapter  on  Deep  Sea 

SOUHDIKQS.  I 

The  little  circles  over  the  figures  on  the  plate  which  represent  the  soundings,  are  intended  to  show  by  their 
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centre,  the  Latitude  and  Longitude  of  the  soundings  with  as  much  accuracy  as  the  scale  on  which  the  plate  is 
constructed  will  admit.  Those  soundings  which  have  above  them  and  this  little  circle,  a  dash  with  a  dot  over 
the  middle  of  it,  indicate  that  at  the  depth  expressed  by  the  figures  below,  in  fathoms  of  6  feet  to  the  fathom, 
there  was  •*  no  bottom,'*  according  to  the  official  report. 

The  shaded  bands  represent  the  one,  twoj  three  and  four  thousand  fathom  steppes  at  the  bottom  of  the 
Atlantic.  That  is,  from  the  shore  to  the  outer  edge  of  the  darkest  shading,  the  sea  is  less  than  1,000  fathoms 
deep;  within  the  space  covered  by  the  next  deepest  shading,  it  is  between  1,000  and  2,000  fathoms  deep; 
within  the  space  covered  by  the  next  shading  it  is  between  2,000  and  3,000  fathoms  deep ;  the  lightest  shading 
is  intended  to  show  where  the  ocean  is  more  than  3,000,  but  less  than  4,000  fathoms  deep;  and  where  there 
is  no  shading,  the  representation  intends  to  show  that  the  sea  is  inore  than  4,000  fathoms  deep. 

With  this  explanation  it  will  be  perceived  that  the  tracing  of  these  various  curves  is  in  many  places,  and 
for  the  most  part,  matter  of  conjecture  ;  they  can  be  accunitely  drawn  only  where  soundings  have  been  actually 
obtained,  and  the  plate  itself  shows,  therefore,  what  parts  of  the  curves  are  drawn  from  data  and  what  by  con- 
jecture — the  latter  being  by  far  the  greater  part. 

All  that  is  hoped  to  be  accomplished  by  this  plate  for  the  present,  is  to  enable  persons  to  form  some- 
thing  like  a  general  idea  as  to  the  shape  of  the  Atlantic  basin  so  far  at  least  as  the  deep-sea  soundings  returned 
to  this  office  would  enable  one  to  do,  and  to  excite  an  interest  among  officers ;  hoping  that  with  the  promise  of 
such  interesting  results  before  them,  officers  will  be  induced  to  pay  more  attention  to  the  subject  of  deep-sea 
soundings,  and  to  the  order  at  page  174,  which  makes  it  their  duty  to  get  casts  whenever  practicable — than 
generally  they  have  done. 

One  of  the  conclusions  which  it  would  seem  that  we  are  authorized  to  draw  from  thus  presenting  the  results, 
so  far  obtained,  is  this,  viz :  that  if  there  be  any  part  of  the  Atlantic  Ocean  between  the  banks  of  Newfound- 
land  and  the  Equator,  more  than  5,000  fathoms  deep,  it  is  probably  no  great  part  in  comparison  to  the  whole. 
Another  feature  exhibited  as  to  the  shape  of  this  great  oceanic  basin  as  represented  by  plate  XIV,  is  that 
it  is  deepest  where  theory  and  the  projection  of  the  cotidal  lines  by  physicists  represent  it  to  be,  However  it  is 
to  be  hoped,  that  the  day  is  not  far  distant  when  we  shall  have  deep  sea  soundings  enough  to  enable  us  to 
represent  to  the  nearest  1,000  fathoms  at  least,  the  steppes  that  lead  up  from  the  greatest  depths  of  the  ALantic 
ocean  to  the  sbore  line.  This,  it  will  be  observed,  one  deep-sea  «ounding  in  every  space  of  5^  square  made 
by  the  crossing  of  the  meridians,  with  the  parallels  of  Latitude  on  plate  XIV,  would  enable  us  to  do.  In  other 
words,  ooe  cast  for  deep-sea  soundings  in  every  area  on  the  average  of  about  76,000  square  miles  of  the  ocean, 
would  enable  us  to  give,  with  considerable  accuracy,  the  depth  and  shape  of  this  marine  basin  to  the  nearest 
1,000  fathoms  or  6,000  feet.  It  is  therefore  hoped  that  officers  when  sounding  will  prefer  to  make  their 
casts,  in  those  squares  represented  on  the  plate,  within  the  limits  of  which  squares  no  cast  has  been  made. 

This  plate  was  drawn  by  Professor  Flye  from  the  data  contained  in  the  chapter  on  deep-sea  soundings, 
page  175.     He  has  also  constructed  at  my  request — 
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FIG.  1— PLATE  XV. 
Vertical  section  of  the  slope  and  basin  of  the  Jforth  Atlantic. 

This  diagram  was  constrticted  to  show  roughly  the  elevation  of  the  earth's  crust  above  the  sea  level,  from 
the  Rocky  mountains  across  the  Mississippi  valley  to  the  Atlantic,  and  thence  the  depression  of  its  solid  crust 
below  the  sea  level,  across  the  ocean  to  the  shores  of  Europe.     This  section  is  near  the  parallel  of  3d°  N. 

The  section  showing  the  elevation  above  the  sea  level  of  the  surface  of  the  land  from  the  Rocky  moun- 
tains  to  the  Atlantic,  is  taken  from  Dr.  Drake's  work  on  "  The  principal  diseases  in  the  interior  valley  of  North 
America,"  and  the  section  showingthe  depression  of  the  bed  of  the  ocean  below  the  sea  level,  is  taken  from 
the  deep-sea  soundings  upon  which  plate  XIV  is  based. 

This  section  confirms  the  conjecture  which  these  deep-sea  soundings  suggested  soon  after  they  were  com- 
menced,  and  which  was  mentioned  in  former  editions  of  this  work,  viz :  That  the  bottom  of  the  sea  is  proba- 
bly  much  more  rugged  and  abrupt  than  tte  surface  of  the  dry  land. 

Reasons  why  such  should  be  the  case  are  obvious :  on  the  land,  the  winds,  the  rains  and  rivers  are  always 
drifting  and  washing  down  the  high  places  and  filling  up  the  low :  these  agents  are  not  felt  at  all,  or,  if  felt, 
fek  but  feebly  at  the  bottom  of  the  deep  sea. 

On  the  dry  land,  frosts  and  the  force  of  gravity  are  great  levellers.  At  the  bottom  of  the  deep  sea  no 
frosts  are  felt,  and  the  diffierence  of  the  force  of  gravity  operating  upon  a  rock  at  the  bottom  of  the  sea,  and 
upon  the  top  of  a  mountain,  is  as  the  difference  in  weight  between  air  and  water. 

Both  of  these  plates,  however,  though  I  do  not  claim  for  either  of  them  any  minute  degree  of  accuracy, 
are  suggestive. 


Barametric  Anomalies  ahout  the  Jlndes. 

Lieutenant  Hemdon,  U.  S.  N.,  in  his  descent  of  the  Andes,  on  his  way  in  l851-'2  from  Lima  to  explore 
the  valley  of  the  Amazon,  and  to  descend  tbat  river  to  the  Atlantic,  determined  the  heights  of  various  places 
above  the  level  of  the  sea,  both  by  Barometric  pressure,  and  by  the  boiling  point  of  water.  His  boiling  appa- 
ratus  was  conslructed  by  Mr.  Wm.  Wurdemann,  of  this  city.  / 

His  observations  as  to  atmospheric  pressure,  made  with  the  view  of  determining  heights  above  the  sea 
level,  appear  to  indicate  that  the  form  or  shape  of  the  Andes  is  repeated  in  the  atmosphere.  In  other  words, 
that  there  is  in  the  region  of  thc  clouds,  a  ridge  or  pile  of  atmosphere,  answering  to  an  air-cast  mould  of  the 
Cordilleras ;  for  at  the  eastem  base  of  the  Andes  he  found  the  pressure  of  the  atmosphere,  as  measured  by  the 
temperature  of  boiling  water,  to  be  nearly  as  great  as  it  is  usually  at  the  sea  level — and  that  after  having  de- 
scended  the  river  for  nearly  a  thousand  miles  below  this  •  place  of  great  pressure,  he  found  that,  according  to 
the  boiling  point,  he  had  ascended  nearly  1,600  feet ! 
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These  mountains  extend  from  Ihreeto  five  miles  up  into  the  atraosphere.  The  Trade  Winds  blow  almost 
perpendicularly  against  them.  Of  course,  these  winds  are  obstructed  by  an  obstacle,  which  extends  as  far  up, 
or  nearly  as  far  up,  as  they  themselves  do  ;  and,  being  thus  obstructed  in  their  course,  would  there  not,  con- 
sequently,  be  a  banking  up  of  air  against  the  Andes,  as  there  is  of  water  against  a  rock  or  other  impediment 
over  which  the  current  of  a  rapid  river  has  to  force  its  way  ?  In  such  cases,  there  is  a  ridge  or  pile  of  water 
above  the  obstruction,  and  a  depression  oi  hoUow  in  the  water  bothabove  and  below  this  ridge. 

Herndon's  observations  on  the  boiling  point  of  water,  have  suggested  to  me  the  idea  of  an  air-cast  mould 
of  the  Andes  in  the  atmosphere;  in  other  words  :  that  there  is  to  windward — that  is,  to  the  eastward  of  the 
Andes,  w^here  the  Trade  Winds  first  impinge — an  accumulation  or  ridge  of  atmosphere,  with  a  valley  or 
depression  on  each  side  of  it. 

To  illustrate  this,  I  have  had  diagram  B.  of  Plate  XV,  drawn,  upon  the  supposition  that  the  average  de- 
scent  of  the  Amazon  from  Chasuta,  at  the  head  of  uninterrupted  navigation,  down  to  the  sea,  is  8  inches  to 
the  mile.  Eight  inches  to  the  mile  is  jrobably  too  great  a  descent  from  the  foot  of  the  last  rapid  in  the 
Amazon  to  the  sea.  But  the  object  of  the  diagram  is  not  to  illustrate  the  slope  of  the  Amazonian  water-shed  ; 
it  is  to  illustrate  the  remarkable  degree  of  barometric  pressure  that  has  been  found  near  the  eastern  base  of 
the  Cordilleras.  I  therefore  assume  the  descent  of  the  river  to  be  on  the  ayerage,  very  nearly  what 
Herndon's  observations  made  it  to  be,  after  he  had  passed  from  under  the  supposed  elevation,  or  ridge  of 
the  atmosphere.     The  distance  from  Chasuta  to  the  sea  is,  by  the  windings  of  the  river,  about  3,285  miles. 

The  dotted  line,  then,  of  Fig.  B,  shows  a  profile  view  of  Herndon's  descent,  according  to  the  temperature 
of  the  boiling  point ;  and  the  continuous  line^  his  actual  descent,  upon  the  supposition  that  the  average 
inclination  of  the  river  from  Chasuta  to  the  sea  is  as  before  stated  :  8  inches  to  the  mile. 

From  Nauta,  where  his  boiling  point  placed  him  at  only  126  feet  above  the  level  of  the  sea,  to  Egas,  where, 
though  drifting  down  the  stream  all  the  way,  it  placed  him  1,715  feet  above  it,  the  distance  is  707  miles.  If 
intermediate  observations  could  have  been  made  between  tliese  two  places,  he  would  probably  have  found  tbat 
be  had  passed  from  under  this  supposed  air-cast  range  of  mountains  long  before  he  reached  Egas. 

However,  observations  sufficient  for  a  full  explanation  of  the  phenomena  presented  by  this  diagram  are  want- 
ing,  and  we  must  deal  with  those  we  have,  as  best  we  may,  hoping  by  calling  attention  to  the  subject  upon  such 
meagre  facts,  some  other  traveller  will  be  provoked  into  a  thorough  and  complete  series  of  barometric  observa- 
tions  along  the  slopes  of  the  Andes. 

Lieut.  Hermlon  assumed  thatatthe  mouth  of  the  Amazon,  the  mean  height  of  the  barometer  would  be 

30  in.,  the  boiling  point  212^.     But  during  a  portion  of  his  descent,  the  belt  of  the  equatorial  calms  was  over  the 

mouth  of  the  Amazon.     AII  the  ships  whose  Log  Books  I  have  with  records  in  them,  as  to  tho-  barometer, 

show  that  it  does  not  stand  as  high  in  these  calms  as  it  does  on  either  side  of  them.     Dewey's  observations 

at  Para,  confirm  this.     Therefore  Herndon's  heights  as  determined  by  the  boiling  point  of  water  during  his 

descent  of  the  Amazon,  are  piobably  not  so  great  as  the  standard  to  which  he  referred  his  observations  would 

make  it. 
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At  any  rate  whether  his  observations  were  unlformly  too  great  or  too  small,  is  immaterial  to  my  present 
purpose,  which  is  to  show  the  remarkable  vaiiations  discovered  by  him  in  ihc  pressure  of  the  atmosphere,  par- 
licularly  during  his  descent  of  the  Amazon. 

At  Nauta,  in  Peru,  which  is  about  2,700  miles  above  the  mouth  of  the  Araazon,  it  appears  there  was  an 
accumulation  of  atmosphere  suflScient  to  cause  a  pressure  nearly  equal  to  the  ordinary  atmospherical  pressure  at 
thesea  level.  In  other  words,  this  traveller  found  himself  under  a  ridge  or  mountain  of  atmosphere,  the  pressure 
of  which  away  up  on  the  side  of  the  Andes  was  nearly  as  great  as  is  the  mean  pressure  of  the  atmosphere 
down  upon  the  sea  shore. 

Drifiing  alongdown  the  river  from  Nauta,  Lieut.  Herndon,  much  to  his  surprise,  found  that  according  to  his 
boiling  point,  he  was  ascending  or  going  up-hill  quite  rapidly,  though  by  the  river  and  his  own  senses,  he  was 
descending.  Finally,  by  his  boiling  point,al  Egas,  he  ceased  to  ascend,  and  again  began  to  descend  accord- 
ing  to  it  and  his  own  senses  also. 

It  is  worthy  of  remark,  that  M.  Castelnau,  the  French  traveller,  who  preceded  Herndon,  observed  the  same 
phenomenon  with  regard  to  the  high  barometer,  at  Nauta,  that  the  American  did  with  regard  to  the  boiling  point. 

Their  measurements,  which  were  both  made  on  a  bluff  or  high  bank  of  the  river,  differ  from  each  other 
as  to  the  height  above  the  sea  level,  51  feet.  At  the  next  place — Pebas — where  they  both  again  observed, 
the  difference  between  them  is  138  feet.  At  Barra  also,  they  both  observed.  Here,  too,  the  Germaalravel|m, 
Spix  and  Martius,  observed.  These  observations  give  the  height  of  Barra,  by  Castelnau,  293  feet ;  by  Herndon, 
1,380 ;  by  Spix  and  Martius,  522  feet  above  the  level  of  the  sea.  M.  Castelnau  complains  that  in  his  descent 
of  the  Amazon  his  barometer  got  out  of  order,  and  that  in  consequence,  he  was  compelled  to  reject  a  portion  of 
his  observations.  Was  it  because  his  barometer  made  him  apparently  go  up  hill,  as  Herndon^s  boiling  point 
did,  when  he  knew  he  was  going  down  stream  ? 

It  is  to  be  hoped,  if  this  should  ever  meet  the  eye  of  that  clever  French  traveller,.  he  will  have  the  good- 
ness  to  let  the  world  see  those  rejected  observations. 

Moreover,  it  would  probably  depend  upon  the  season  of  the  year  whether  barometrical  observations  along 
the  Amazon,  and  to  the  North  of  it,  would  detect  this  supposed  repetition  of  the  Andes  in  the  air.  When 
the  equatorial  calms  are  upon  the  Amazon,  as  for  a  month  or  two  annually  they  are,  the  trade  winds  do  not 
blow  at  Nauta  or  Pebas,  consequently  there  would  be  no  accumulation  of  air  theny  and  from  this  cause,  over  those 
places.  But  at  the  other  season,  when  the  S.  E.  trades  are  felt  at  Pebas  and  Nauta,  and  when  they  are  impinging 
and  pressing  against  the  Andes,  I  imagine  they  accumulate  and  pile  up  too,  and  wiil  make  the  barometer  feel  the 
weight  of  this  accumulation.  Now,  the  fact  that  those  travellers  passed  along  the  Amazon  at  differeht  seasons 
of  the  year,  may  help  to  account  for  this  extraordinary  difference  among  tlieir  barometrical  bbservations. 

Reasoning  from  these  facts  and  conjectures,  I  have  been  led  to  ask  the  question — ^that  if  there  be  an 
elevation  in  the  atmosphere  to  windwarJ  of  the  Andes,  ought  there  not  to  be  a  hollow  or  depression  in  it  to 
leeward  of  them  also?    With  tbe  view  of  getting  some  light  with  regard  to  the  answer  to  this  question,  I  h^e 
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sought  to  ascertain  what  is  the  mean  height  of  the  baromeler  at  Lima  and  along  the  Peru^nan  coast  of  South 
America. 

It  appears  that  the  mean  height  of  the  barometer  at  Lima  is,  accordiug  to  Doctor  LJnanue,  29.13,  (27 
pulgadaSy  4  lineas^)  with  a  variation  in  its  range  of  from  2  to  4  lineas  (0*°-.l8  to  0*"*.37.) 

He  says  the  barometer  rises  2  lineas  in  the  summer,  and  falls  as  much  in  winter.     Assuming  the  mean 
height  of  the  barometer  at  the  sea  level  in   Callao  to  be  30in.,  Unanue^s  mean  reading  would  give  765       ^* 
feet  as  the  height  of  Lima  above  the  sea. 

But  according  to  a  level  run  for  the  rail  road  between  the  two  places,  the  height  of  Lima  above  the  sea 
level  of  Callao,  is  only  496  feet,  and  until  it  was  thus  run,  the  height  of  Lima  above  the  sea  was  generally  as- 
sumed  at  what  the  barometer  wpuld  raake  it,  viz :  about  750  feet. 

The  change  in  the  barometric  pressure  due  a  height  of  496  feet,  is  one-third  of  an  inch,  and  ihis  correc-  f 

lion  being  applied  to  the  Lima  barometer  of  Unanue  to  reduce  it  to  the  sea  level,  would  make  the  mean  read- 
ing  of  the  barometer  at  Callao  to  be  29.46  :  thus  confirming  this  conjecture,  (so  far  as  these  scanty  observa-  I 

tions  go,)  that  the  barometric  pressure  along  this  pait  of  the  coast,  is  less  than  that  due  its  latitude  and  eleva-  ( 

tion.  Admitting  thes^  conjectures  to  be  truths,  we  derive  a  practical  rule,  that  the  height  of  a  chain  of  moun- 
tains  determined  by  barometric  pressure  depends  upon  the  way  the  wind  blows. 

If  the  standard  for  comparison  Be  placed  at  the  foot  of  the  mountain  on  the  windward  side,  the  height  of  [ 

the  mountain  will  appear*too  great ;  and  if  it  be  placed  on  the  lee  side,  the  height  of  the  mountain  will  be  too  [ 

low.  1 

Lima  is  far  enough,  or  nearly  far  enough,  South  to  be  beyond  the  reach  of  the  diminished  baroraetric  t 

pressure  due  the  belt  of  equatorial  calms.     But  Lima  may  be  under  the  hollow,  or  depression  caused  in  the  * 

atmosphere  by  the  Andes,  or  rather  in  consequence  of  the  obstruction  which  these  mountains  oppose  to  the 
Trade  Winds.  The  effect  of  this  obstruction,  as  before  explained,  is  to  cause  a  banking  up  in  the  atmosphere 
on  tbe  windward  side  of  the  Andes,  (as  there  was  found  to  be  over  Nauta,)  and  a  depression  in  the  air  on  their 
lee  side«  Whether  Lima  is  under  the  axis  of  this  atmospherical  valley  or  not,  or  whether  it  is  on  one  side  or 
the  other  of  its  axis,  is  a  question  for  actual  observation  to  decide.  I  shall  certainly  look  for  lower  barometers 
iii  vessels  coasiing  along  the  shores  of  Peru,  than  I  would  in  vessels  crossing  the  same  parallels  of  latitude, 
but  at  a  considerable  distance  out  to  sea. 

Upon  the  same  principle,  and  for  the  same  reason,  I  should  expect  to  find  in  Soathem  Chile  and  Western 
Paiagonia  a  bank  of  atmosphere  to  windward  of  the  Andes,  and  a  depression  to  leeward — ^the  lee  side  in 
this  place  being  the  Eastern,  and  the  wbdward  side  the  western  side— of  the  Andes. 

Now,  Lima  is  in  the  range  of  permanent  trade  winds,  and  Lieut.  Hemdon,  by  assuming  the  barometer  at 
the  sea  level  of  Callao,-  to  be  30.019,  would,  after  leaving  that  city,  make  the  height«  of  all  places 
detenhined  by  him,  from  210  to  380  feet  too  bigh  with  regard  to  the  Pacific,  depending,  of  course,  upon  the 
season  of  the  year  ;  fi^r  the  fluctuations  of  the  barometer  here  are  periodical  as  well  as  diumal. 

At  Para,  at  the  mouth  of  the  Amazon,  where  we  have  a  low  barometer  not  from  mountain  agency,  but 
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from  the  effect  of  the  equatorial  belt  of  calms  upon  the  barometer,  Herndon's  Leights,  except  under  the  remarkable 
banking  up  of  the  atmosphere  to  the  windward  of  the  Andes,  are  not  far  from  230  feet  too  great  as  com- 
pared  with  the  sea  level  of  the  Atlantic  at  the  mouth  of  the  Amazon. 

Assuming  the  barometer  at  the  level  of  the  sea,  for  the  mouth  of  the  Amazon,  to  be  on  the  average 
30.019,  Lieut.  Herndon  by  the  boiling  point,  which  agrees  well  with  direct  barometric  determinations  else- 
where,  makes  the  city  of  Para  to  be  255  feet  above  the  level  of  the  sea. 

Para  is  about  90  miles  from  the  sea,  in  an  alluvial  country ;  it  is  about  15  feet  above  the  mean  tide- 
water  level,  and  if  we  suppose  that  the  river  has  thence  to  the  sea  a  total  fall  of  10  feet,  (more  than  an  inch  to 
the  mile,)  we  should  make  Para  25  feet  above  the  sea  level.  It  can  scarcely  be  much  more  ihan  25  feet,  be- 
cause  we  know,  or  rather  because  we  are  entitled  to  assume  that  the  Amazon  has  no  very  great  rate  of 
descent  near  its  mouth. 

Assuming,  then,  that  Para  is  only  25  feet  above  the  level  of  the  sea,  Herndon's  mean  boiling  point  at 
Para,  reduced  to  the  sea  level,  would  be  equivalent  to  a  mean  barometric  pressure  of  29.64.  By  the 
mean  of  actual  barometric  observations  taken  at  Para,  he  makes  the  barometer  at  the  sea  level,  supposing 
Para  to  be  25  feet  only  above  it,  29.57,  his  readings  being  corrected  for  temperature  only. 

If  the  Andes  offered  no  obstruction  to  the  passage  of  the  trade  winds — if  there  were  no  barometric  ano- 
malies  resulting  from  the  rising  up  of  this  chain  of  mountains  into  ihe  air — and  if  we  had  a  series  of  accurate 
barometric  readings  from  Chasuta,  (the  head  of  navigation  on  the  Amazon,)  down  to^he  sea,  we  mightexpect 
that  the  elevation  above  the  sea,  as  determined  from  such  observations,  would  gradually  decrease  from  the  foot 
of  the  mountains  to  the  Atlantic. 

There  would  in  such  a  series  of  measurements.  be  expressed,  it  is  true,  upon  the  resulting  heights,  the 
effect  of  diurnal  changes  of  the  barometer;  and  if  the  person  making  the  observalions  were  to  be  occupied  for 
several  months  in  descending  the  river  with  his  barometer,  the  agency  of  the  perodical  barometric  changes 
would  also  be  peceived  by  iheir  effects  upon  his  determinations  of  elevation.  I  am  supposing  in  this  case  of 
imagined  barometric  heights,  that  such  an  observer  would  have  no  corresponding  observations  at  the  sealevel, 
and  that  the  height  of  the  barometer  at  the  mouth  of  the  Amazon  would  be  considered  a  constant. 

The  mean  monthly  heights  of  the  barometer  at  Para,  as  observed  by  Dewey  in  1846,  1847^  and  1848, 
and  till  May,  1849,  showed  an  extreme  range  of  only  0.41  in.,  viz  :  from  30.02,  which  was  the  monthly  mean 
for  July,  1846,  to  29.61,  which  was  the  monthly  mean  for  September,  1846. 

The  fluctuations  arising  from  the  monthly  barometric  changes  might  give  the  line  of  descent  along  the 
Amazon,  as  determined  in  this  way,  a  wave-like  appearance,  amounting,  perhaps,  to  300  or  400  feet  at  most. 
But  in  the  case  before  us,  the  change  actually  amounted  to  something  like  2,000  feet.  For  after  Hemdon 
had  descended  the  river  707  miles,  and  approached  with  its  current  the  sea  level  571  feet,  he  was  then  1,589 
feet  higher  than  he  was  when  he  set  off. 

We  cannot,  therefore,  well  conceive  how  we  could  find  from  such  a  source  as  daily  or  monthly  changes 
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in  the  uniform  barometric  pressure  of  Para,  such  anomalies  in  barometric  deterrainations,  heights,  and  pres- 
sures  as  Fig.  B.  is  intended  to  illustrate. 

If  the  suggestion  that  the  high  boiling  point  of  Herndon  and  the  high  barometer  of  Castebau  at  Nauu 
was  caused  by  the  pressure  of  the  trade  winds  against  the  Andes,  should  turn  out  correct,  and  the  barometric 
observations  on  the  head  waters  of  the  Amazon,  both  of  Humboldt  and  Condamine,  tend  to  confirm  it,  will  not 
the  Andes  be  converted  into  an  immense  anemometer,  by  which  the  force  of  the  trade  winds  may  be  deter- 
mined  ;   and  if  their  force,  consequently  their  velocity  also  ? 


The  Tides  o/Saurabaya. 

Lieut.  Marin  Jansen,  of  the  Dutch  Navy,  has  spent  much  time  in  the  East  Indies.  Among  the  various 
subjects  which  occupied  the  attention  of  this  most  excellent  and  accomplished  officer,  were  the  Tides  of  Sour- 
abaya :  the  northern  entrance  of  which  is  in  lat.  7°  3'  South;  long  112°  42f  ZQf'  East. 

Lieut.  Jansen,  while  on  a  visit  to  this  country  on  board  the  ^^Prince  of  Orange"  frigate  in  the  spring  of  1852, 
was  kind  enough  to  communicate  to  me  the  foUowing  very  interesting  and  valuable  paper  touching  certain 
tidal  anomalies  in  those  straits. 

I  quote  the  result  of  his  observations  and  his  remarks  for  the  benefit  of  mariners. 

"7b  find  the  thne  of  highwater  on  both  sides  o/  Straits  o/  Sourabaija,     The  Enstern  entrance^  called  "7%« 

Trechtery''  (funnel.) 
In  the  eastern  entrance  to  the  splendid  harbor  of  Sourabaija  in  the  Island  of  Jcira,  there  are  two  channels, 
one  called  the  old  channel^  the  other  Jansen^s  channel.* 

During  the  whole  year,  there  are  every  day,  two  highwaters  observed  in  the  Trechtery  but  in  most  occa- 
sions  they  differ  from  each  other  in  height. 

This  difierence  in  highwater  is  occasioned  by  a  tide-wave,  that  has  only  once  a  day  highwater,  the  time 
and  height  of  which,  alters  with  the  sun^s  declination.  Upon  this  wave  the  common  lunar  tides  make  their  up 
and  down  motion. 

This  diumal  wave  makes  highwater,  in  day  time  when  the  sun's  declination  is  North,  but  when  it  is  South 
the  highwater  of  the  diumal  wave  is  at  night.  When  the  sun  is  on  the  equator  or  his  declination  0,  the  diur- 
nal  wave  disappears,  and  it  attains  its  maximum  when  the  sun's  declension  is  greatest. 

The  common  Lunar  tides,  such  as  we  are  accustomed  to  observe  in  our  harbors,  give  highwater  twice  a  day, 
and  must  be  placed  upon  the  diumal  wave,  in  combination  with  which,  the  absolute  highwater  observed 
in  the  eastera  entrance  of  the  Straits  of  Sourabaija  is  formed. 


*So  named  by  order  of  tbe  QoTernor  General  in  compliment  to  Lt.  Janflen,  by  wkoee  labort  it  wat  dieooTered«»M.  P.  M. 
33 
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Now  it  is  plain,  that  if  tbere  are  two  tide  waves  placed  upon  each  other,  whereof,  the  one  is  12  hours 
above^and  12  hours  below  ahorizontal  plane,  and  the  other  alternatively  only  6  hours  up,  and  6  hours  down 
that  level ;  if  one  of  the  6  hours  floods,  falls  upon  a  part  of  the  12  hours  diurnal  flood,  the  other  6  hours  flood 
belonging  to  the  same  Lunartide  wave,  must  fall  upon  the  12  bours  diurnallow  water,  and  bence  tbe  differ- 
ence  in  height  between  the  two  observed  high  waters  of  the  same  day. 


diurnal  wave. 
lunar  wave. 
observed  tide-wave. 


From  a  to  6,  is  the  12  hours  part  above  the  horizontal  plane ;  and  6  c,  the  12  hours  part  of  the  diumal 
wave  below  this  plane ;  d  e,  the  6  hours  part  above  the  diurnal  wave  ;  e/y  the  6  hours  below  the  diurnal  wave ; 
/gj  the  6  hours  above  the  diurnal  wave,  and  g  e,  the  6  hours  below  the  diurnal  wavc,  forming  altogether  thc 
observed  or  absolute  tidal  wave,  a,  d,  «,  y,  g. 

From  the  figure  it  will  be  easily  understood  that  the  highest  possible  absolute  highwater  only  can  take  place 
when  the  highest  water  of  the  diurnal  wave  and  the  highest  water  of  the  lunar  tide  happen  to  fall  in  the  same 
place,  and  this  can  only  take  place  when  the  sun^s  declination  is  greatest ;  then  the  diurnal  wave  is  greatest  also. 
Foi  every  other  time  it  is  only  required  to  know  which  of  the  two  lunar  tides  fall  upon  a  portion  of  that  part 
of  the  diurnal  wave  that  is  above  the  horizontal  plane ;  and  if  the  time  of  the  highest  water  of  a  certain  day 
be  required,  we  consequently  know  that  it  must  be  sought  between  the  limits  in  time  in  which  the  diurnal  wave 
is  above  the  horizontal  plane ;  and  furlher,  if  those  limits  be  fixed,  the  highest  water  will  always  take  place  be- 
tween  those  fixed  limits.  But  those  limits  are  not  fixed ;  according  to  one  year's  observations,  they  have  a 
monthly  retrograding  motion,  and  this  is  the  reason  that  every  month  has  its  own  limits. 

I  have  given  this  explanation,  because  you  know  that  in  our  time  navigators  wish  to  have  the  rules  ex- 
plained  to  them.  It  is  a  very  fortunate  occurrence  in  navigation  that  the  believers  open  the  way  for  investiga- 
tors. 
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The  limits  between  which  the  time  of  the  highest  water  is  to  be  found  are  in  : 
March,  between  noon  or    0  hours  and  12  hours. 
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Rule. — To  find  the  time  of  the  highest  water  for  a  certain  day,  take  the  lime  of  moon^s  meridian  passage 
for  the  upper  and  lower  transit  of  that  day  and  subtract  half  an  hour  from  both  these  times.  If  one  of  thosc 
times  fall  between  the  given  limits  of  the  month,  then  this  time  will  be  the  time  of  the  highest  water,  and  the 
other  transit  time  will  be  the  time  of  the  smaller  high  water  of  that  day. 

Example. — On  a  certain  day  in  June,  (limits  between  20  hours  and  3  hours,)  for  the  times  of  moon's 
meridian  passage  are  found  for  the  upper  and  lower  transit  ±  10  hours  and  zb  22  hours.  Then  =b  22  hours  lays 
between  the  given  limits  for  June,  and  it  will  be  highest  water  at  ±  21^  hours  and  the  smaller  highwater  at  10 
hours,  the  other  transit  time. 

Rule. — But  if  those  transit  times  do  not  fall  between  the  given  limits  then  that  limit  number  will  be  the 
time  of  the  highest  water,  which  is  nearest  to  one  of  the  transit  times,  and  still  the  oth^  transit  time  wiil  be  the 
time  of  the  smaller  highwater. 

Example. — On  a  certain  day  in  June  (limits  between  20  hours  and  3  hours)  the  times  of  meridian  passages 
are  found  to  be  ±  4  hours  and  ±  16  hours,  then  the  highest  water  will  be  at  3  hours,  because  this  limit 
number  is  nearer  to  ±  4  hours  than  20  hours,  the  other  limit  number,  is  to  d=  16  hours  the  other  transit  time 
at  which  the  smaller  highwater  shall  take  place. 

But  if,  instead  of  liz  4  hours  and  ±  16  hours,  for  the  meridian  passages  was  found  in  the  same  month  db 
6  hours  and  li:  18  hours,  then  it  should  have  been  highest  water  at  20  hours,  because  this  limit  number  is 
nearer  to  ±  18  hours  than  3  hours  the  other  limit  number  is  to  dz  6  hours,  the  other  transit  time  at  which  the 
siballer  high  water  shall  take  place. 

From  the  times  of  transit  in  these  examples  we  have  seen  that  the  times  of  highest  water  jumps  frbm 
nooD  to  rooming,  when  the  moon  is  in  the  quarters,  and  it  must  bc  difficult,  with  reference  to  the  retrograding 
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motion  of  the  given  limits,  to  know  which  of  the  limit  number  is  the  time  of  highest  water,  when  the  moon  is 
in  the  quarters  and  the  sun  near  the  equator  ;  but  as  the  diurnal  wave  disappears  when  the  sun  is  in  the  equa- 
tor,  and  then  bolh  Ihe  observed  high  waters  during  the  same  day  are  equal,  there  is  no  difficulty  in  it,  because 
both  the  high  waters  imder  such  circumstances  are,  for  the  navigator,  equally  high. — 

The  depths  in  the  Charts  ofthe  Channels  to  Sourabaya  are  Rhynland  feet,  1  RhynPd  feet — 0.314  metre 

1  English  feet— 0.305  metre 

The  feet  I  hereafter  mention  are  always  RhynPd  feet.  All  the  depths  in  Dutch  charts  are  in  those  feet 
or  in  fathoms  of  6  such  feet.     Every  foot  has  12  inches. 

During  the  time  the  sun  is  in  or  near  the  equator  the  highest  water  rises  with  full  and  change  8  feet,  and 
in  the  quarters  only  6  feet  above  the  depths  put  in  the  Chart. 

When  the  sun's  declination  is  the  greatest,  thehighest  water  lises  with  full  and  change  9i  feet,  and  in  the 
quarters  6^  feet  above  the  depths  of  the  Chart. 

The  smaller  high  water  rises  during  the  equinox  like  the  other  high  water  8  feet  by  full  and  change,  and 
6  feet  in  the  quarters ;  but  in  the  other  months  it  rises  above  the  depths  of  the  Chart : 

In  May  with  full  and  change  61  feet  and  in  the  quarters  5i  feet. 

"  5 

"  5 

"  5i 

"  5i 

"  5 

"  5 

"  5i 

The  Westem  entrance  tb  Sourabaija. 

This  entrance  is  fiUed  up  with  a  large  bank,  called  "  Zee&anA:,"  (Seabank,)  through  which  there  are  two 
channels,  one  called  the  old — now  abandoned — channel^  the  other  the  new  channeU* 

During  the  months  in  which  the  sun  is  in  or  near  the  Equator,  in  March,  April,  Septembre,  and  Octobre, 
there  are  with  full  and  change,  two  higb  waters  every  day,  but  in  the  quarters,  during  those  months,  it  is,  as 
in  all  other  months  of  the  year,  only  once  a  day  high  water,  which  takes  place  when  the  sun's  declination 
is  north  in  the  day  time,  and  when  south  at  night. 

In  the  following  months  high  water  will  be  found  in : 
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•  Discovered  by  Lieutenant  Janion,  like  that  in  the  eattem  entrance,  wkich  received  hia  name  by  an  act  of  the  GoTemor  Qeneral  (of 
jlhe  Dntch  East  Indian  poaaetMona,}  and  Counci),  December,  1847.»M.  F.  M. 
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May       between  21i  hours  and  OJ  hours 
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anrl  because  the  water  rises  or  falls  but  very  little  during  one  or  two  hours  before  and  after  the  time  of  highest 
water,  a  ship  can  depcnd  upon  it  to  find,  during  the  whole  interval  between  the  given  times,  high  water  to 
cross  the  bank. 

Very  often  the  times  of  the  highest  water  is  22i  hours  during  the  East  monsoon  (sun's  declination  North) 
or  ^t  10 J  hours  in  the  West  monsoon  (sun's  declination  South.)  This  is  also  the  case  during  the  months  in 
which  there  are,  with  full  and  change,  two  tides,  but  the  time  of  high  water  is  then  in  general  very  irregular. 
The  same  jumping  of  the  time  of  high  water  during  the  quarters  we  observed  in  the  Eastern  entrance,  from 
noon  to  moming  and  backwards,  we  find  here  in  the  Western  entrance  in  the  quarters  of  the  months  March, 
April,  Septembre  and  Octobre,  but  it  is  very  difficult  to  point  out  the  day  in  which  it  takes  place.  The  great- 
est  rise  above  the  depths  of  the  chart  is  6^  feet,  with  full  and  change  in  the  months  that  there  is  only  once  a  day 
high  water.  The  least  rise  with  full  and  change  near  the  equinox  is  4  feet,  in  which  months  the  change 
takes  place  from  high  water  in  daytime  to  high  water  at  night,  and  backwards.  When  during  this  change  the 
moon  is  in  the  quarters,  there  is  only  one  high  water  every  day,  and  then  the  water  rises  5  feet,  in  all  the  other 
months  it  rises  in  the  quarters  5i  feet  above  the  depths  of  the  chart. 

In  March,  April,  Septembre  and  Octobre  the  water  rises  also  in  the  quarters  1  foot  higher,  as  wilh  fuU 
and  change,  upon  the  Zeebank  or  in  the  Western  entrance  to  Sourabaya. 

M.  W.  JANSEN, 

New  York,  Mai,  1862.  Lieutenant  in  his  Dutch  Majesty'8  Frigate  Prince  of  Orange. 


The  Starm  and  Ram  CharU 


Letter  E  of  the  series, — the  Storm  and  Rain  Chart, — was  commenced  for  the  North  Atlantic  by  Lieu- 
tenant  Wm.  Rogers  Taylor,  U.  S.  N..  and  in  his  absence  at  sea  in  the  ^^Albany,"  it  has  been  continued  by 
Lieutenant  Wm.  H.  Ball,  and  in  his  absence  in  the  U.  S.  S.  ^^Portsmouth,''  by  Lieutenant  Greorge  Minor. 

The  object  of  these  charts  is  to  show  the  total  number  of  observations  that  have  been  discussed  for  each 

month  in  every  space  of  5^  square  in  the  ocean ;  and  then  to  show  for  every  square  and  month,  the  number 
34 
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of  days  each  in  which  ihere  was  rain,  a  calm,  a  fog,  thunder  and  lightning,  or  a  storm,  and  ihe  quarter 
from  whence  it  blew. 

This  series  is  not  yet  ready  for  the  press,  though  a  vast  amount  of  labor  has  been  bestowed  upon  it  as 
well  as  upon  the  others. 

The  raanner  in  which  these  observations  are  collected  from  the  quarry  of  Log-books, — brought  togelher 
and  discussed,  and  the  officers  at  work  upon  them,  reminds  one  of  the  sculptor :  any  single  stroke  of  the 
chisel,  however  well  directed,  dbes  but  little  towards  developing  the  figure,  which  in  due  time  is  to  stand  out 
from  the  rude  mass  upon  which  he  is  engaged  ;  so  with  these  observations  ;  any  single  one,  however  accurate, 
is  in  itself  worth  but  httle.  It  is  only  by  oft-repeated  observations,  multiplied  and  brought  together  in  suffi- 
cient  numbers  to  express  their  own  meaning,  that  satisfactory  and  significant  results  can  be  obtained.  Then, 
like  the  piece  of  statuary  to  the  repeatcd  touch  of  the  chisel,  the  charts  speak  for  themselves,  and  all  at  once 
stand  out  before  the  compiltr,  eloquent  with  facts  which  the  philosopher  never  dreamed  were  lurking  so  near. 

Among  the  various  phenomena  presented  in  the  course  of  these  investigations,  some  have  pointed  to  the 
Moon  and  suggested  the  inquiry :  Has  the  declination  of  the  Moon  any  influence  upon  the  bands  of  trade 
winds  and  calms,  by  moving  the  edges  of  their  zones  up  and  down  the  ocean,  or  by  accumulating  an  excess 
of  atmosphere,  first  in  one  hemisphere,  then  in  the  other,  according  as  the  declination  be  North  or  South  ? 

The  Abstract  Logs  will  in  the  course  of  time  affi^rd  observations  enough  probably  to  enable  me  to  answer 
this  question,  for  it  is  one  of  those  questions  to  whicha  satisfactory  reply,  either  in  the  affirmative  or  negative, 
is  equally  desirable. 

The  investigation  of  this  problem  was  assigned  to  Passed  Midshipman  Mathews.  His  researches  relate 
entirely  to  the  Atlantic.  Before  he  had  completed  it  he  was  ordered  away  to  sea  ;  and  I  have  not  had  force 
since  to  continue  them.  But  1  am  apprehensive  that  the  true  answer  to  the  question  will  be  so  masked  by 
the  eflfects  of  other  causes  in  moving  ihese  trade  wind  bands  up  and  down  the  ocean,  that  its  purport  will  not 
be  perceived. 

Perhaps  the  Pacific  ocean,  when  there  shall  be  observations  enough  madein  it,  will  enable  me  to  put  this 
question  to  rest. 

Plate  ni  is  a  sample  of  the  Storm  and  Rain  Chart. 

As  in  the  other  case,  so  in  this :  the  ocean  is  divided  out  into  districts  of  5°  of  latitude  by  5°  of  longi- 
tude  for  these  investigations,  and  whatever  phenomenon  is  reported  as  occurring  in  one  part  of  a  district,  is 
dssumed  to  occur  m  all  parts  of  that  district. 

Between  each  pair  of  meridians  having  a  space  of  5°  between  them,  are  12  lines,  for  the  twelve  months, 
always  beginning  with  December,  the  first  winter  month;  and  horizontally  between  each  pau:  of  parallels  for 
each  5°  there  are  13  lines,  eight  of  which  are  for  gales  from  the  eight  semi-quadrants — one  for  the  calms— one 
for  rain— one  for  thunder  and  lightning-— one  for  fogs,  and  the  other  for  the  number  of  observations  called 
days,  which  have  been  observed  for  each  month  and  district.  These  last  are  expressed  in  figures,  (See  Plate 
III,)  and  the  others  accordmg  to  the  method  of  ^^fives  and  tallies,"  already  explained  for  other  charts. 
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Three  observations  make  a  day ;  so,  in  order  to  see  how  many  days  of  observation  have  been  discussed 
for  any  montb,  it  is  necessary  to  divide  by  three  thenumber  which  stands  in  the  column  for  the  months  and  on 
the  line  marked  "days." 

The  object  of  this  chart  was  lo  show  the  exceptions  to  what  may  generally  be  considered  the  prevailing 
condition  of  the  weather  at  sea,  and  to  determine  from  what  quarter  storms  are  most  liable  to  occur  for  each 
month  in  every  district. 

It  may  be  that  mariners  do  not  always  record  in  their  logs  rain,  fog,  thundet.  or  lightning.  They  do 
always  raenlion  gales  and  calms,  and  the  quadrant  whence  the  wind  biows :  It  may,  therefore,  be  probable 
that  both  rains  and  lightning  occur  at  sea  more  frequently  than  it  would  appear  by  the  charts  the/  do  ;  if  so, 
I  have  at  present  no  means  of  knowing.  But  it  may  be  presumed  that  mariners  generally  are  not  more  apt  to 
negiect  to  mention  rains,  thunder  and  fogs,  in  one  part  of  the  ocean  than  the  other,  and  that  therefore,  the 
relative  frequency  with  which  they  occur  may  be  supposed  lo  be  fairly  indicated  on  the  chart. 

But  as  the  chart  is  a  fair  exponent  according  to  the  da^a  from  which  it  is  constructed,  as  to  the  frequency 
of  the  phenomena  to  which  it  relates,  we  are  bound  to  give  it  as  much  faith  and  credit  in  one  respect  as  in 
another,  and  therefore,  to  assume  until  we  have  reason  to  suppose  it  otherwise,  that  the  occurrence  of  rain, 
fogs  and  lightning,  is  fairly  represented  in  point  of  frequency. 

The  scores  designate  not  the  times  that  it  thunders  or  rains,  or  blows  a  gale,  but  simply  the  number  of 
days  on  which  such  phenomena  have  been  reported  to  occur ;  as  an  example,  a  gale  may  be  accompanied  with 
fog  and  rain,  thunder  and  lightning,  in  which  case  a  score  would  be  made  in  the  appropriate  places  for  each. 

The  districts  represented  in  Plate  III  by  A,  B  and  C,  extend  from  30^  N.  to  45°  and  from  55°  W.  to 
60°  W.  Those  represented  by  D,  E  and  F,  extend  from  the  equator  to  15°  N.,  between  the  meridians  of  25° 
and30°W. 

This  plate  also  affords  matter  that  is  interesting  to  sailor  philosophers. 

Examining  district  F,  it  appears  that  rains  and  calms,  and  N.  W.  ga1es  abound  from  December  to  May 
inclusive.  That  lightning  is  never  seen,  nor  thunder  heard  there  from  April  to  September,  inclusive  ; — that 
in  October  there  is  an  occasional  gale  from  the  eastward  ;  and  that  from  June  to  September  may  be  called  a 
rainless  season,  during  which  period  there  is  rarely  a  calm  and  never  a  gale,  nor  a  thunder  cloud  to  disturb 
the  air. 

This  is  because  the  equatorial  calms  and  their  train  of  atmospherical  disturbances  have  gone  up,  as  shewn 
per  trade  wind  charts,  into  district  E.  The  rainy  season  in  E  is  the  dry  one  of  F ;  It  may  be  said  that  E  has 
two  rainy  seasons,  one  for  about  2^  months  beiore  August,  the  other  for  three  months  after. 

It  appears  from  D,  that  thc  rains  commence  before  the  calms  and  continue  after  them  :  that  from  Deccm- 
ber  to  March  is  a  rainless  period :  and  that  an  electric  display  from  the  clouds  is  a  rare  occurrence  at  any  time 
of  the  year  in  this  district. 

Now  going  to  A,  the  first  thing  that  strikes  us  is  the  prevalence  of  fogs,  the  regularity  of  precipitation, 
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ihe  alraost  total  absence  of  gales  in  June  and  July,  the  scanty  rains  in  the  former  month,  and  the  abundance 
of  the  materials  from  which  these  facts  are  drawn. 

Contrasting  this  with  B,  we  find  that  July  and  August  are  the  months  which  are  most  exempt  from  storms 
and  rain,  fogs  and  thunder ;  that  calms  rarely  occur  in  January,  Fcbruary,  March  and  April,  July  and  August, 
October  and  November. 

In  district  C,  storms  and  rain  seldom  occur  in  April,  May,  June  and  July.  But  it  is  neediess  to  repeat 
what  the  chart  tells  so  plainly  at  a  glance.  Unavoidable  circumstances  have  conspired  to  delay  the  publication 
of  this  interesting  chart. 


The  Pilot  Charts. 


Letter  C  of  the  series  is  a  chart  of  the  winds :  it  shows  the  point  of  the  compass  from  which  the  wind 
blows  in  all  parts  of  the  ocean,  and  for  every  month  in  the  year.  The  numbers  of  this  series  are  called  the 
"Pilot  Charts,"  ofwhich  the  North  and  South  Atlantic,  in  two  sheets,  each,  and  "  Coast  of  Brazil  within 
tbe  Trade  Wind  Region,"  in  one  sheet,  and  the  sixth  sheet  of  the  South  Pacific,  have  been  published.  Several 
other  sheets,  both  of  the  Pacific  and  Indian  oceans,  are  in  press.  See  Plate  I,  asan  illustration  of  the  manner 
in  which  the  figures  for  Plate  V  are  obtained. 

Sheets  of  this  series  are  also  in  hand  for  the  entire  Pacific  and  Indian  Oceans.  Two,  illustrative  of 
the  Cape  Horn  passage,  bave  also  been  sent  to  press. 

The  oflScers  employed  upon  them  from  time  to  time  have  been  Lieutenants  Herndon,  Dulany,  H.  N. 
Harrison,  Bali  and  Forrest ;  Passed  Midshipmen  Davenport,  Powell,  De  Koven,  Wainwright,  Balch,  Roberts, 
De  Kraft,  WooIIey,  Jackeon,  Murdaugh,  Semmes,  Johnson  and  Lewis,  Brooke,  Wells,  Terrett,  and  Professor 
Benedict. 

The  "  Brazil  Pilot"  is  on  a  scale,  to  the  square,  of  2^  of  latitude  by  l^  of  longitude,  and  extends  from 
tbe  equator  to  23^  Soutb. 

The  rest  of  the  series,  except  the  Cape  Hom  Pilots,  is  on  a  scale  of  5^  to  a  square :  that  is,  the  ocean  is 
divided  oJSfinto  districts  of  5^  of  latitude  by  5°  of  longitude.  The  Pilot  Charts,  therefore,  consist  of  a  number 
of  engraved  squares  witbout  regard  to  figure  of  the  earth,  with  four  inscribed  concentric  circles  in  each ;  and  in 
these  circles  are  radii,  drawn  so  as  to  represent  every  altemate  point  of  the  compass-card :  thus ;  N.;  N.  N. 
E.;  N.  £.;  E.  N.  E»;  East;  and  so  on  arouml  the  compass.     See  Plate  V. 

Afler  all  the  Log-books  within  reacfa  faave  been  examined,  and  the  observations  collated  for  this  letter  of 
the  series  as  in  Plate  I,  the  results  are  collected  for  eacfa  district,  arranged  according  to  months,  and  entered 
eacfa  set  in  its  wind-rose,  Plate  V,  as  tfae  circumscribed  square  witfa  its  concentric  circles  and  points  of  the 
compass  is  called.  Tfaese  entries  are  made  in  sucfa  a  manner  as  to  sfaow  at  a  glance  tfae  prevailing  winds  for 
any  montfa  in  any  part  of  tfae  ocean.  Not  only  so  :  tfae  navigator  sees  at  a  glance  faow  many  days  of  observa- 
^tion  have  been  discussed  for  each  montfa  in  any  district ;  and  of  tfaese  fae  sees  tfae  number  of  times,  calms  have 
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been  found,  and  the  number  of  times  the  winds  have  becn  reported  as  coming  from  each  of  thc  sixteen  points 
of  the  compass. 

Thus,  in  the  wind-rose  for  the  district  between  5^  and  10°  N.,  15°  and  20°  West,  and  marked  A,  Plate 
V,  he  would  observe  that  in  August  705  observations  as  to  the  course  of  the  wind  had  been  made  here,  and 
13  as  to  the  calms ;  t.  e.,  out  of  ^  days,  or  parls  of  days,  passed  by  ships  in  this  district  during  the  month 
of  August  of  various  years,  the  prevailing  condition  of  the  weather  for  consecutive  periods  of  eight  hours 
duration  each,  was  found  to  be  calm  thirteen  times  ;  and  the  winds  were  observed  to  blow  from  E.  4  times  ;• 
E.  S.  E.,  17;  S.  E.,  5;  S.  S.  E.,  165;  S.,  280;  S.  S.  W.,  171 ;  S.  W.,  23;  W.  S.  W.,  26;  W.,  8;  W.  N. 
W.,  2 ;  N   W.,  1 ;  N.  N.  W.,  2;  N.  N.  E.,  1 ;  and  the  other  points  0. 

The  object  has  been  to  get  for  these  charts  at  least  one  hundred  observations  for  each  month  in  eveiy 
square  of  the  ocean  ;  this  would  require  for  the  three  great  oceans  1,669,200  observations  upon  the  direction 
of  the  winds  alone. 

In  some  of  the  wind-roses,  or  districts  of  5°  square,  we  have  obtained  more  than  a  thousand  observations 
for  a  single  month  ;  whereas,  in  neighboring  districts  and  for  other  months,  we  are  left  without  a  single  obser- 
vation — so  limited  and*marked  are  the  commercial  paths  over  the  ocean,  according  to  the  seasons. 

In  the  South  Atlantic,  belween  the  route  to  and  fro  around  Cape  Hqrn,  and  the  route  to  and  fro  around 
the  Cape  of  Good  Hope,  there  is  a  part  of  the  ocean  of  immense  extent,  that  is  seldom  traversed  by  any  vesscl. 
The  pilot  charts,  therefore,  are  silent  with  regard  to  the  winds  there. 

As  the  wind  is  found  to  blow  in  any  part  of  any  given  district  or  division  of  5°  square,  so  it  is  assumed 
to  blow  in  all  other  parts  of  that  district. 

The  pilot  charts,  therefore,  give  us  the  number  of  times  ihat  the  wind,  in  any  part  of  the  ocean,  is  found 
in  a  given  number  of  times  to  come  from  each  point  of  the  compass ;  and  consequently,  by  studying  the  pilot 
chart,  we  see  the  ratio  between  the  number  of  winds  from  any  one  point,  and  the  number  of  winds  from  all  the 
other  points  of  the  compass. 

With  such  data  it  is  practicable  to  calculate,  according  to  the  doctrine  of  chances,  the  track  which  wUl 
give  the  shortest  average  passage  uader  canvass  from  port  for  any  month. 

This  I  have  done  for  the  routes  generally,  between  Europe  and  America ;  and  from  the  ports  of  the  United 
States,  as  far  south  as  the  parallel  of  Rio  de  Janeiro. 

In  order  to  select  the  best  average  track,  from  one  place  to  anothcr,  as  from  the  ports  of  the  United  States 
to  Rio,  or  to  those  of  Europe,  the  pilot  charts  have  been  discussed  in  the  following  manner : 

Blank  charts  on  a  scale  of  5°  to  an  inch  at  the  equator,  M ercator's  projection,  are  constructcd  and  lithu* 
grapbed  for  the  whole  ocean,  twelve  times  over,  so  as  to  have  one  complete  set  for  each  month. 

In  cvery  space,  of  5°  square,  a  sort  of  compass-card  is  drawn  as  in  Plate  VI. 

In  the  centre  of  this  card  are  written  two  numbers — the  upper  number  shows  the  times — counting  8  hours 
as  "  a  time" — the  winds  have  been  observed  in  that  square,  or  the  given  month,  which  in  this  case  is  July ; 

*Taking  **  time"  to  mean  a  period  of  eight  houra,  or  three  «« timea"  to  make  a  daj. 
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(see  A — PJate  VI ;)  and  ihe  lower  number  shows  the  per  cent.  of  "  the  times''  in  which  calms,  according  to  the 
number  of  observations  made,  and  the  principles  of  averages,  ought  to  prevail  for  as  much  as  8  hours  at  a 
time.  Thus,  in  said  square  A  there  have  been  discussed  for  the  pilot  charts,  in  the  month  of  Julj,  433  obser- 
vations,  and  of  these,  8,  or  2  per  cent.  represented  calms  as  the  prevailing  condition  of  the  atmosphere  forthat 
month  and  part  of  the  ocean. 

These  two  quantities  are  thus  stated  in  order  to  enable  me  as  well  as  those  wbo  take  the  charts  for  their 
guide,  to  form  some  estimate  as  to  the  degree  of  confidence  due,  or  as  to  the  weight  to  be  attached  to,  thc 
courses  recommended  and  the  routes  proposed. 

Thus  more  weight  is  attached  to  a  course  that  should  be  rrcommended  through  square  A,  than  to  one 
through  square  B  ;  because,  in  A,  average  results  are  derived  frora  433  observations ;  whereas  in  B,  they 
depend  upon  only  21 ;  and  calms,  it  appears,  prevail  there  11.1  per  cent.  of  the  time,  which  is  probably  out 
of  proportion. 

The  object,  however,  is  to  show  the  proportion  according  to  the  ratio  of  per  centage,  of  the  winds  from 
each  point  of  the  compass,  and  the  per  centage  by  which,  accoiding  to  that  showing,  a  vessel  in  attempting 
to  sail  100  miles,  or  any  other  distance  through  that  square  on  any  given  course,  would  in  the  average  have  to 
increase  that  distance  on  account  of  the  average  prevalence  of  adverse  winds. 

Thus  suppose  a  vessel  should  wish  to  sail  West  through  square  B  in  July  : — an  inspection  of  the  plate  will 
show,  supposing  the  21  observations  give  a  fair  average  as  to  the  winds  in  that  squ?re  for  that  month,  that 
16.5  per  cent  of  tbe  winds  there,  are  from  the  West ;  that  11  per  cent.  are  from  W.  S.  W. ;  3.5  from  W.  N. 
W. ;  16.5  from  S.  W. ;  and  5.5  from  N.  W. ;  all  these  winds  are  adverse  for  a  West  course,  and  conse- 
quently,  they  would  compel  her  to  turn  off  from  a  West  course  so  as  to  increase  the  distance  required,  37.4 
per  cent. 

In  truth,  it  appcars  from  those  21  observations,  that  49.5  per  crnt.  of  all  the  winds  that  blow  bere  in 
July,  are  bctween  W.  and  S.  S.  W.,  inclusive;  that  it  is  calm  11.1  per  cent.  of  the  time;  and  that  conse- 
quently,  it  is  an  unfavorable  part  of  tbe  ocean  for  a  vessel  to  pass  through,  that  wants  to  get  from  Euiope  to 
the  United  States,  t.  e.,  that  wants  to  get  to  the  southward  and  westward ;  it  moreover  appears  that  a  vessel 
would  have  no  diflficulty  except  on  account  of  the  xjalms,  in  getting  to  the  eastward  through  this  same 
region. 

Again,  the  square  C,  which  is  between  two  lower  paraBela,  and  in  which  we  have  tbc  experience  of  41 
Tessels  to  guide  us :  a  v^ssel  to  make  a  W.  S.  W.  course  through  this  square,  in  July,  would  have  to  contcnd 
against  ,63.7  per  cent.  of  winds  directly  ahead,  with  the  ohances  of  iiaving  to  increase  her  distance  93.7  per 
jcent.  Here  ^we  again  see  the  prevalence  of  head  winds  for  vcssels  bound  to  the  Untted  States,  aod  perceive 
that  it  is  a  bad  pa^t  pf  the  ocean  for  a  vessel  so  bound  to  be  in,  though  there  are  no  calms. 

It  is  thus  that  the  chart  for  July,  for  the  whole  ocean,  is  filled  up  from  the  Pilot  Cbart,  with  the  per  cent. 
of  calms  and  head  wipds  for  ^a^h  month.     Tbis  is  an  operation  which  involves  m  immeQse  aaiount  of  labor. 
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This  being  done,  the  next  step  in  the  process,  is  to  find  out  thc  best  course  for  a  vessel  bound  tn  any 
other  direction,  to  proceed  in  any  given  month. 

To  do  this,  it  is  necessary  to  find  out  that  track,  which,  with  the  average  per  centum  of  increased  dis- 
tance  on  account  of  head  winds,  and  the  increase  on  account  of  detour,  shall  give  the  shortest  distance  from 
port  to  port — for  when  that  is  found,  it  is  called  the  shortest  average  route.  This  route,  when  thus  found,  is 
the  route  which  vessels  are  recommended  in  the  Sailing  Directions  to  take  for  Ihe  several  months,  to  and  from 
Europe  to  the  Equator,  &c. 

This  is  a  tedious  operation  ;  for  a  satisfactory  solution  of  this  problem  is  not  to  be  attained,  without  many 
trials.  For  instance,  after  crossing  the  meridian  of  25°  W.,  bound  from  Liverpool  to  New  York,  it  is  compara- 
tively  easy,  in  July,  as  a  mere  inspection  of  plate  VI  shows,  to  make  westing  bet ween  the  parallels  of  40°  and  45°. 
But  the  head  winds,  and  the  detour  they  cause  a  vessel  to  make,  when  she  comes  to  try  it,  may  involve  such 
an  increase  of  distance  as  to  make  it  better  to  take  the  chances  by  some  other  route ;  so  that  it  is  not  the 
diflScuIty  of  getting  through  one  square  alone  that  has  to  be  considered  at  a  time,butthe  diflScuIties  of  getting 
through  ali  united. 

It  may  tum  out,  after  this  tentative  process  has  been  repeated  again  and  again,  that  when  we  come  to 
examine  and  compare  such  results,  we  may  find  two  routes  widely  diflfering,  yet  each  requiring  nearly  the  same 
distance  to  be  accomplished.  In  that  case,  each  track  is  traced  fron  port  to  port ;  the  per  centage  of  head 
winds  aAd  detour  got  at  carefully  for  each  square  through  which  it  passes,  and  then  in  the  Sailing  Directions 
the  preference  is  given  to  that  track  which  is  least  liable  to  calms,  to  adverse  currents,  and  to  other  coUateral 
drawbacks,  perplexities,  and  delays ;  and  which  track  also  has  in  its  favor  the  shortest  distance,  and  the  greatest 
number  of  chances  for  fair  winds. 

The  centre  figures  in  each  square,  plate  VI,  stand  as  before  marked,  for  the  whole  number  of  observations 
and  the  per  centum  of  calms.  The  next  figures  which  are  arranged  along  the  inner  circle,  and  the  per  centum 
of  head  winds  for  the  courses  on  which  they  stand,  and  the  outer  circle  of  figures  express  the  number  of  miles 
that  adverse  winds  wiU  compel  a  vessel  tp  tam  out  of  the  way,  if  she  attempt  to  saU  100  mUes  direct  on  the 
course  on  which  tbese  figures  stand. 

Thus  it  wiU  be  perceived,  that  no  navigator  can  reasonably  expect  that  the  new  routes  which  I  recom* 
mend,  are  to  give  the  short  passages  alwayiy  and  in  every  individual  case.  They  give  th^  shortestpassages  on 
the  average,  and  thus  oflTer  the  best  cbances  for  a  shortpassage  at  all  times — ^that^s  all.  Those  chances,  as  the 
charts  shew,  may,  and  sometimes  wUI,  turn  up  adversely.  Thus,  a  vessel  trading  to  Europe,  may  be  told  in  the 
SaUing  Directions,  that  her  best  route  in  July  passes  through  square  D,  and  that  her  course  through  it,  is  Elast 
Once  in  a  bundred  times,  bowever — and  just  once  in  a  hundred  on  the  average — the  pUot  chart  to  whioh  she 
18  referred  for  a  guide,  teUs  her  the  wind  in  that  square  comes  from  the  East ;  and  she  may  find  it,  when  she 
gets  there,  directly  in  her  teeth : — ^she  may  be  the  unfortunate  hundredth  vessel ;  we  cannot  tell.  AU  that  I 
pretend  to  teU  tbe  navigator  in  such  cases  is  where  he  wUI  find  the  greatest  number  of  chances  in  his  favor, 
and  what  is  the  best  route  for  him  to  pursue.    In  Uke  maimer,  ke  may  be  recommended,  not  to  attempt  tQ 
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stand  W.  S.  W.  through  C,  for  then  the  chances  are  54  in  a  hundred  that  he  will  have  the  wind  directly  in 
his  teeth ;  still  a  vessel  may  pass  through  this  square  7  limes,  and  each  time  Snd,  as  the  chart  shews  it  is  pos- 
sible,  though  hardly  probable  she  may  find,  the  wind  exactly  in  the  opposite  direction. 

With  this  full  explanation  as  to  the  process  by  which  the  new  routes  here  recommended  are  discussed 
and  discovered,  the  intelligent  navigator  who  adopts  them,  will  perceive  that  these  discoveries  and  these  routes 
are  no  matter  of  opinion  with  me ;  but  that  they  are  the  results  of  the  experience  of  all  the  navigators  com- 
bined,  whose  observations  have  been  used  in  the  construction  of  the  charts. 

In  the  European  voyages  I  have  found  not  much  room  for  improvement  as  to  routes,  except  to  those  ship- 
masters  who  are  just  entering  that  trade;  to  them,  these  charts  give  all  the  infoiraation  as  to  winds,  currents, 
and  routes  that  is  possessed  by  the  oldest  and  most  experienced  "Packet  Captain.'' 

When  navigators  generally  shall  agree  to  follow  thcse  new  routes,  the  average  sailing  passage  between 
Europe  and  America  will,  it  is  believed,  from  what  bas  already  been  done,  be  considerably  shortened. 

But  tbe  new  routes  which  these  charts  have  suggested  to  theequator,  and  which  lead  through  parts  of  the 
ocean  in  which  the  winds  and  currents  were  not  so  well  understood  as  they  are  along  the  tracks  to  Europe, 
havebeen  attended  with  more  decided  advantage,  and  the  most  signal  success.  Practically,  theyhave  brought 
the  markets  of  India  and  the  southern  hemisphere  many  days  nearer  to  our  doors. 

The  route  of  all  vessels  bound  into  the  southern  hemisphere,  whether  their  deslination  be  the  markets  of 
South  America,  of  the  Pacific  or  Indian  ocean,  is  the  same  as  far  as  the  equator :  and  these  chartshavcr  actually 
thortened  the  average  passage  hence  to  the  equator,  from  two  days  to  two  weeks,  or  more,  according  to  the 
season  of  the  year;  this  is  shown  by  the  results  of  actual  trial.  More  than  a  hundred  passages  have  been 
made  by  these  charts,  and  according  to  the  routes  prescribed.  The  average  length  of  passage  by  the  old 
route  from  the  poits  of  the  United  States  to  the  line,  is  forty-one  days.  The  average  passage  by  the  new 
loutcs  has  been  so  far,  for  January,  31  days ;  for  February,  25;  for  March,  27i  ;  April  28^;  May,  34, 
June,  33;  July,  40;  (by  the  old  route  in  this  month  the  passage  is  48  days,)  for  August,  41 ;  for  September; 
39  ;  for  October,  37 ;  November,  32,  and  December,  34,  against  38i  by  the  old  route  for  December. 

As  I  write,  I  receive  the  abstract  logs  of  the  U.  S.  S.  "  Saratoga,"  (Captain  Walker,)  and  of  the  mer- 
chant  barque  "Dragon,"  (Captain  Andrew.) 

They  sailed  at  the  same  time,  both  in  the  month  of  September  last,  (1850;)  the  "  Saratoga"  took  the 
old  route;  went  as  far  as  19^  of  west  longitude;  and  crossed  the  equator  the  forty-second  day  out.  The 
"  Dragon"  took  the  new  route ;  crossed  the  equator  the  thirty-fourth  day  ;  and  had  passed  the  parallel  of  Rio 
de  Janeiro  in  23°  S.,  before  the  "  Saratoga"  had  leached  the  line;  thus  raaking  a  gain  of  1,500  railes  upon 
her  coropetitor,  with  a  saving  that  far  of  ten  days  or  two  weeks  on  the  passage. 

Thus  the  importance  of  the  undeitaking  to  collect  and  embody  the  experience  of  every  navigator  a8  to 
the  winds  and  currents  of  the  sea,  and  so  to  present  the  results  of  all  this  information,  that  each  may  have  the 
benefit  of  the  experience  of  all,  is  brought  home  to  our  merchants ;  they  reap  benefits  from  it  daily .  Encourage- 
ment  is  therefore  given  for  the  vigorous  prosecution  of  the  work. 
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Upwards  of  40,000  sheets  of  ihese  charts  have  been  distribiitecl,  and  the  demands  for  them  are  daily  in- 
creasing. 


The  Themud  Charts. 


Letter  D.  of  the  series,  designates  the  thermal  charts :  they  show  the  lemperature  of  the  ^urface  water  of 
the  ocean,  wherever  and  whenever  it  has  been  observed.  These  temperatures  are  characterized  by  colors  and 
symbols  in  such  a  manner  that  by  a  mere  inspeclion  of  the  charts,  the  temperatures  for  any  one  montb  may  be 
recognized  and  distinguished  from  the  rest.  The  scile  is  Fahrenheit;  and  the  temperatures  are  put  down 
just  as  they  are  given  in  each  Log-book,  without  any  attempt  to  correct  for  error  of  thermometer.  The  thermal 
chart  of  the  North  Ailantic,  compiled  by  Lieutenant  Gantt,  in  eight  large  sheets,  is  published.  That  of  the 
South  Atlantic,  constructed  by  Lieutenant  Gardner,  upon  the  sarae  scale,  will  be  out  in  a  few  days. 

The  isothermal  lines  for  80°,  70°  and  so  on,  for  every  10°  of  ocean  temperature,  have  been  drawn  for 
each  month  upon  these  charts  by  Professor  Flye. 

They  afibrd  to  the  navigator  and  the  philosopher,  much  valuable  and  interesting  information  touching  the 
circulation  of  the  oceanic  waters,  including  thephenomenaof  thecold  and  warm  currents;  they  also  castlight 
upon  the  subject  of  the  hyetographic  and  climatic  peculiarities  of  various  regions  of  the  earth ;  they  show  that  the 
profile  of  the  coast  line  of  inter-tropical  America  assists  to  give  expression  to  the  mild  climate  of  Southern  Europe, 
they  increase  to  a  marked  extent  our  stock  of  knowledge  concerning  the  Gulf  Stream — that  great  phenomena 
of  the  ocei»n ; — for  they  show  that  the  warm  waters  of  this  stream,  as  it  pursues  its  course  to  Europe,  have  a 
vibratory  motion,  so  to  speak,  across  its  course,  like  a  pendulum  slowly  propelled  by  heat  on  one  side,  and 
repelled  by  cold  on  the  other :  It  vibrates  to  and  fro  with  the  season,  preserving  in  the  mean  time  a  peculiar 
system  of  convolutions  that  calls  to  mind  the  graceful  wavings  of  a  pennon  as  it  floats  gently  to  the  breeze. 
Indeed,  if  we  imagine  the  head  of  the  Gulf  Stream  to  be  hemmed  in  by  the  land  in  the  Straits  of  Bemini,  and 
to  be  stationary  there,  and  then  liken  the  tail  of  the  stream  itself  to  an  immense  pennon  floating  gently  in  a 
current :  such  a  motion  as  such  a  streamer  may  be  imagined  to  have,  very  much  such  a  motion  do  these  charts 
show  the  tail  of  the  Gulf  Stream  to  have. 

These  charts  were  prepared  for  the  press  in  foursets, — each  set  shewing  the  temperatures  for  one  season ; 
— ^but  they  are  published  with  the  temperatures  of  all  four  seasons  on  the  same  sheet.  I  have,  owing  to  the 
numerous  official  demands  upon  my  time,  notyethad  an  opportunity  tostudy  themexcept  in  setsfor  one  season 
at  a  time, — therefore  I  cannot  give  as  complete  an  account  of  all  the  facts  which  they  develope,  as  I  shallbeable  to 
do  when  I  shall  have  time  and  opportunity  to  give  them  the  close  study  which  their  importance  claims  at  my  hands. 

In  1844  I  read  before  the  National  Institute,  a  paper  "  on  the  Gulf  Stream  and  currents  of  the  sea."     Up 

to  that  time  but  little  was  known  of  this  ^'  river  in  the  ocean,"  except  that  it  exists  and  conveys  an  immense 

body  of  warm  water  from  the  Gulf  of  Mexico  through  the  Straits  of  Florida  into  the  Atlantic  Ocean,  thence 

aloog  the  coast  of  the  United  States  towards  the  shores  of  Europe  by  the  way  of  the  Grand  Banks.    Beyond 
36 
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this*  lillle  or  nothing  was  known  with  regard  to  it.  But  since  the  appearance  of  that  papcr,  attentlon  has  been 
very  much  direcled  to  the  Gulf  Slreara.f  The  Coast  Survey  has  been  at  work  upon  it,  and  the  information 
collected  by  that  establishment  and  the  officers  of  the  navy,  with  regard  to  it,  added  to  that  afforded  by  these 
charts  may  be  said  to  exceed  in  philosophical  extent  and  value  all  that  was  previously  known  aboiit  it. 

These  investigations  confirm,  to  a  remarkable  extent,  the  speculations  put  fortn  in  that  paper;  they  have 
converted  many  of  the  suggeslions  of  theoiy  into  philosophical  facts,  and  given  increased  importance  to  the 
views  which  I  had  the  honor  to  present  in  1844. 

In  the  paper  which,  as  already  mentioned,  was  read  before  the  National  Institute  8  years  ago,  and  repeated, 
by  request,  before  tbe  Association  of  American  Geologists  and  Naturalists  the  same  year,  it  was  remarked 
with  regard  to  the  Gulf  Stream  and  its  counter  current,  the  ice-bearing  current  from  the  North : — 

**  The  Gulf  Stream,  as  it  issues  from  the  Strails  of  Florida,  is  of  a  dark  indigo  blue ;  the  line  of  junction 
between  it  and  the  ^roily^  green  waters  of  the  Allantic,  is  plainly  seen  for  hundreds  of  miles.  Thou^^h  this 
line  is  finally  lost  to  the  eye  as  the  stream  goes  North,  it  is  preserved  to  the  thermonneter  for  several  thousand 
miles;  yet  to  this  day  the  limits  of  the  Gulf  Stream,  even  in  the  most  frequented  parts  of  theocean,  though 
80  plainly  marked,  are  but  vaguely  described  on  our  charts.     Thousands  of  vessels  cross  it  every  year  ;  many  of 


*  «  Upon  a  correct  knowtedge  of  the  force  and  set  of  currents  in  the  ocean,  often  depends  not  only  the  safety  of  vessel  and  cargo, 
but  the  lives  all  on  board  ;  and,  owing  to  the  want  of  this  knowledge,  hundreds  of  vessels,  thousands  of  persons,  and  millions  of 
property  are  annually  cast  away  or  lost  at  sea. 

«•  I  do  not  intend  to  occupy  the  time  of  members  with  a  recapitulation  here  of  what  we  do  know  with  regard  to  ocean  currenta  ;  thai 
indeed  might  soon  betold  ;  for  we  know  little  or  nothing  of  them,  except  that  they  are  to  be  met  wilh  here  and  there  at  sea,  many  of 
them  somelimes  going  one  way  ond  sometimes  another  ;  and  that  the  waters  of  some  of  them  are  colder  and  of  others  warmer  than  the 
seas  in  which  they  are  found.  That  we  should  have  a  better  knowledge  of  them,  and  of  the  laws  which  govem  them,  is  iioi  only  an 
important  matter  to  those  who  follow  the  sea,  or  tnake  ventures  abroad,  but  it  is  also  a  matter  of  exceeding  interest  to  all  thnse  whose 
Rnlarged  philonthropy,  or  ennobling  sentiments,  prompt  in  them  a  desire  to  diflTiise  knowledge  among  their  fellows,  orin  any  manner  to 
bencfit  the  human  race.  The  mere  fact  that  this  meeting  is  held  at  all,  is  evidence  ampie  and  compiete  that  it  ia  composed  ultoo^ether  of 
■uch.  I  therefore  submit  it  aa  a  question  for  the  consideration  of  the  meeiing,  whether  it  be  not  competent  for  the  Nationol  Insiitute  to 
devise  and  set  on  foot  a  plan  for  raultiplying  observations  and  extending  our  information  upon  these  interesting  phenomeim.  A  subject 
of  vast  importance  in  the  business  of  commerce  and  navigation,  the  currents  of  the  ocean  seem  to  me  to  be  altogether  worthy  the  atteniion 
of  this  society — a  series  of  well  conducted  observations  upon  them  would  be  in  perfect  unison  with  the  great  objects  of  useruiness  for 
which  it  was  created  and  now  exists,  and  for  which  its  distinguished  raembers  and  guests  have  been  invited,  and  are  here  asseinbied  from 
all  parts  of  the  country. 

•«  Before  such  an  assemblage  of  mind  and  intelligence,  it  is  necessary  only  to  mention  the  meagre  state  of  our  information,  even  with 
regard  to  ihat  great  anomaly  of  the  ocean,  the  Gulf  Siream  ;  and  there  will  be — there  can  be,  butone  mind,  as  lo  the  importance  of  making 
further  observations,  and  of  multiplying  facts  with  regard  to  it.  In  simply  reminding  thesociety,  that  all  we  know  of  this  wonderful  phe- 
nomenon  is  contained  chiefly  in  what  Doctor  Franklin  said  of  it  more  than  50  years  ago>  that  his  facts  were  collected  by  clianceas  it  wer« 
and  his  observations  made  with  but  few  of  the  facilities  which  navigators  now  have,  I  feel  that  enough  and  all  has  been  done  that  is 
iiccessary  to  be  done,  in  ordcr  to  impress  ihe  Institute  with  Ihc  importance  of  further  observations  upon  it.**  •  •  •  •  • 
— Paptr  on  the  GuVStream  und  currents  oflhe  tea,    Read  before  the  MUional  Jnstitute,  ^pril  2,  1844,  hy  M,  F,  J^Saury^  Lieut.  U.  S.  .V. 

t**  Linked  thus  with  other  geological  agents,  the  currents  of  the  sea  cannot  fail  to  present  theinselves  to  the  mind  of  the  ge  )Iogist  as 
importantand  interesting  subjecia  for  investigation.  How  much  more  so  are  they  in  the  eyes  of  the  navigator  ;  with  him,  ihe  source  of 
this  coast  current  is  a  matter  of  conjecture,  and  its  cause  a  mystery.  And  aa  to  its  strength,  its  fluctuations,  and  the  laws  which  govern 
them,  his  nautical  books  are  all  but  silent.    Nor  has  the  history  of  navigation  recorded  the  first  series  of  systematic  observaiions  upon  it. 

•«  Proceeding  furthcr  into  thc  Atlantic,  wc  find  a  vast  stream  of  warm  water  running  counter  to  this.  It  is  the  Gulf  Stream  bound  from 
the  StraiU  of  Florida  lo  tho  Banks  of  Ncwfoundland,  and  ihencc  to  thc  shores  of  Europe.  What  its  breadih  or  its  depth  may  be,  we 
know  not.  Wc  are  told  indeed  that  cven  at  thc  same  placc  it  runs  nomctimea  at  the  rate  of  two  knois  the  hour,  somelimes  at  five,  and  we 
know  that  U  may  alwayi  be  found  withiu  certoin  broad  limits,  varying  in  thia  too  at  the  «ame  placc,  from  140  to  340  miles.     Wilh  thit 
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ihern  make  their  observations  upon  it;  and  many  more,  if  invited,  would  do  the  same.  But  no  one  has  invited 
co-operalion  ;*  consequently  there  is  no  system,  and  each  (ne  that  observes,  observes  only  for  himself ;  and 
when  he  quits  the  sea,  his  observations  go  with  him,  and  are  to  the  world  as  though  they  had  not  been.     •     * 

"  Supposing  the  pressure  of  the  waters  that  are  forced  i.ito  the  Caribbean  Sea  by  the  trade  winds  to  be 
ihe  sole  cause  of  the  Gulf  Stream,  that  sea  and  the  Mexican  Gulf  should  have  a  much  higher  level  than  the 
Atlantic.  Accordingly,  the  advocates  of  this  theoryf  require  for  its  support  *  a  great  degree  of  elevation.' 
Major  Rennell  likens  the  stream  to  'an  immense  river  descending  from  a  higher  level  into  a  plain.'  Now, 
we  know  very  nearly  the  average  breadth  and  velocity  of  the  Gulf  Steam  in  ihe  Florida  Pass.  We  also 
know,  with  a  like  degree  of  approximalion,  the  velocity  and  breadth  of  the  same  waters  oflF  Cape  Hatteras. 
Their  brendth  here  is  about  75  miles  against  32  in  the  *  Narrows'  of  the  Straits,  and  their  mean  velocity  is 
three  knots  o.T  Cape  Hatteras  against  four  in  the  '  Narrows.'  This  being  the  case,  it  is  e.isy  to  show  that  the 
depth  of  the  Gulf  Steam  off  Hatteras  is  not  so  great  as  it  is  in  the  *  Narrows'  of  Bemini  by  nearly  fifty  per 
cent.,  and  that,  consequently,  instead  of  descendingj  its  bed  represents  the  surface  of  an  inclined  plane  from 
the  Norlh,  up  which  the  lower  depths  of  the  stream  must  ascend.  If  we  assume  its  depth  off  Beminito  be 
two  hundred  fathoms,  which  are  thought  lo  be  within  liroits,  the  above  rates  of  breadth  and  velocity  will  give 
one  hundred  and  fourteen  fathoms  for  its  depth  off  Hatteras.  The  waters,  therefore,  which  in  the  Straits,  are 
below  the  level  of  the  Hatteras  depth,  so  far  from  descending,  are  actually  forced  up  an  inclined  plane,  whose 
submarine  ascent  is  not  less  than  ten  inches  to  the  mile  ! 

"  The  Niagara  is  an  '  immense  river  descending  into  a  plain.'  But  instead  of  preserving  its  character  in 
Lake  Onlario  as  a  distinct  and  well  defined  stream  for  several  hundred  miles,  it  spreads  itself  out,  and  its 
waters  are  immediately  lost  in  those  of  the  lake.  Why  should  not  ihe  Gulf  Stream  do  the  same  ?  It  gradually 
enlarges  itself  it  is  true ;  but  instead  of  mingling  with  the  ocean  by  broadspreading  as  the  Mmmense  rivers' 
descending  into  the  northern  lakes  do,  its  waters,  like  a  stream  of  oil  in  the  ocean,  preserve  their  distinctive 
character  for  more  than  3,000  miles. 

*'  Moreover,  while  the  Gulf  Stream  is  running  to  the  North  from  its  supposed  elevated  level  at  the  South, 
there  is  a  cold  current  coming  down  from  the  North  ;  meeting  the  warm  waters  of  the  Gulf  midway  the  ocean, 
it  divides  itself  and  runs  by  the  side  ofthem  right  back  into  those  very  reservoirs  at  the  South,  to  which  thoery 
gives  an  elevation  sufl5cient  to  send  out  entirely  across  the  Atlantic  a  jet  of  warm  water  said  to  be  more  than 
three  thousand  times  greater  in  volume  than  Ihe  Mississippi  river.  This  current  from  Baffin^s  Bay  has  not 
only  no  trade  winds  to  give  it  a  head;  but  the  prevailing  winds  are  unfavorable  to  it,  and  for  a  great  part  of 


our  knowled^j-c  of  il  ends,  though  more  accurate  information  as  lo  it  and  its  offsets  would  many  a  timc  haTC  iaved  the  mariner  from 
disaster  and  shipwreck,  and  even  now,  would  add  not  a  Uttle  to  the  speedy  and  safe  nivigation  of  the  AUantic. 

"  Though  navigators  had  been  in  the  habit  of  crossing  and  recrossing  the  stream,  alraost  daily,  for  the  space  of  nearly  300  yeart,  its 
exUtence  even  was  not  gcnerally  known  among  them,  unUI  after  Dr.  Franklin  discovered  the  warmth  of  iU  waters,  about  70  year»  ago. 
And  to  Uiis  day,  Uie  information  which  he  gave  us,  consUtutes  thc  basis,  I  had  almost  said  Uie  sum  and  substancc  of  aU  we  know  aboat 

it."— /6W. 

•The  Wind  and  Currcnt  ChartB  have  called  forth  Uic  co-operatlon  hcre  propoecd. 
f  That  the  Gulf  Stream  is  caused  by  the  tradc  winds. 
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the  way  it  is  belo  wthe  surface,  and  far  beyond  the  propelling  reach  of  any  wind.  And  there  is  every  reason 
to  believe  that  this  polar  current  is  quite  equal  in  volume  to  the  Gulf  Stream.  Are  they  not  the  cffccts  of  like 
causes?     If  so,  what  have  the  trade  winds  to  do  with  the  one  moie  than  the  other  ? 

"  Nay  more.  At  the  very  season  of  the  year  wben  the  Gulf  Stream  is  rushingin  greatest  volume  through 
the  Straits  of  Florida  and  hastening  to  the  Norlh  with  the  greatest  rapidity,  thereis  a  cold  stream  from  Baffin's 
Bay,  Labrador,  and  the  coasts  of  the  Norlh,  running  to  the  South  with  ^qual  velocity.  Where  is  the  trade 
wind  that  gives  the  high  level  to  Baffin'sBay,  orthat  even  presses  upon  or  assists  to  put  this  currentin  motion  ? 
The  agency  of  winds  in  producing  currents  in  the  deep  sea  mustbe  very  parUal. 

"  These  two  currents  meet  off  the  Grand  Banks,  where  the  latter  is  divided.  One  part  of  it  underruns 
the  Gulf  Stream,  as  is  shown  by  the  icebergs  which  arecarried  in  a  direction  tending  across  its  course.  The 
probabilily  is,  thatthis  *  fork '  co/i^tnucs  on  towards  the  Southy  and  runs  into  the  Caribbean  Sea,  fnr  the  tera- 
perature  of  the  water  at  a  Httle  depth  there,  has  becn  found  far  below  the  mean  teroperature  of  the  earth,  and 
quite  as  cold  as  at  a  corresponding  depth  off  the  Arctic  shores  of  Spitzbergen.  •  •  • 

"  More  water  cannot  come  from  the  equator  or  the  pole  than  goes  to  it.  If  we  make  the  trade  winds  to 
cause  the  former,  some  other  wind  raust  produce  the  latter ;  but  these,  cold  currents  for  the  most  part,  and  for 
great  distances,  are  submariney  and  therefore  beyond  the  influence  of  winds.  Hencc,  it  should  appear  that 
winds  have  little  to  do  with  the  general  system  of  aqueous  circulation  in  the  ocean. 

"  The  other  *  fork'  runs  between  us  and  the  Gulf  Stream  to  the  South  as  already  described.  As  far  as  it 
has  been  traced,  it  warrants  the  belief  that  it  too  runs  up  to  seek  the  so  called  higher  level  of  the  Mexican 
Gulf.  •  •  •  •  •  •  • 

'^  Therefore  this  immense  volume  of  water,  in  passing  from  the  Bahamas  to  the  Grand  Banks,  meets  with 
an  opposing  force  in  the  shape  of  resistance,  sufficient  in  the  aggregate  to  retard  it  two  miles  and  a  half  the 
minute,  and  this  only  in  its  eastwardly  rate.  There  is,  doubtless,  another  force  quite  as  great,  retarding  it 
towards  the  north,  for  its  course  shows  that  its  velocity  is  the  resultant  of  two  forces  acting  in  different  direc- 
tions.  If  the  former  resistance  be  calculated  according  to  received  laws,  it  will  be  found  equal  to  several 
atmospheres.  And  by  analogy,  how  inadequate  must  the  pressure  of  the  ^entle  trade  windsbe  to  such  resist- 
ance,  and  to  the  effect  assigned  them  ?  If,  therefore,  in  the  proposed  inquiry  we  seareh  for  a  propelling  power 
nowhere  but  in  the  higher  level  of  the  Gulf,  we  must  adrait,  in  the  head  of  water  tbere,  the  existence  of  a  force 
capable  of  putting  in  motion  and  driving  over  a  plain,  at  the  rate  of  6  miles  thc  hour,  all  the  waters  as  fasl  as 
they  can  be  brought  down  by  3,000  such  strearas  as  the  Mississippi  river — a  power  at  least  sufficient  to  over- 
come  the  resistance  required  to  reduce  from  two  miles  and  a  half  to  a  few  feet  per  minute,  the  velocity  of 
a  stream  that  keeps  in  perpetual  motion  one-fourth  of  all  the  wateis  of  the  Atlantic  Ocean. 

^'  But,  in  additioD  to  this,  may  there  not  be  a  peeuliar  system  of  laws  not  yet  revealed,  by  which  the 
motion  of  fluids  in  such  large  bodies  is  governed  v^hen  raoving  through  eachother  in  currentsof  differentlem- 
perature.  Thatcurrents  of  seawater,  having  different  temperatures,  do  not  readily  commingle,  is  shown  by 
tbefBLCt  already  mentioned  :  that   the  line  of  separation  between  the  warm  waters  of  the  Gulf  and  the  cold 
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waters  of  the  Atlantic  isperfectly  distinct  to  the  eye  for  several  hundred  miles  ;  and  even  at  the  distance  of  a 
thousand  miles,  though  the  two  waters  have  been  in  contact  and  continued  agitation  for  many  days,  the  ther- 
momeler  shows  that  the  cold  water  on  either  side  still  performs  the  part  of  river  hanks  in  keeping  the  warm 
waters  of  thc  stream  in  their  proper  channel. 

"  In  a  winter's  day  off  Hatteras,  there  is  a  difference  between  these  waters  of  near  20°.  Thosc  of  the 
Gulf  being  warmer,  we  are  taught  to  believe  that  they  are  lighler ;  they  should  therefore  occupy  a  higher  level 
than  those  through  which  they  float.  Assuming  the  depth  here  to  be  114  fathoms,  and  allowing  the  usual  rates 
of  expansion,  figures  show  that  the  middle  of  the  Gulf  Stream  here  should  be  nearly  2feet  higherthan  the  con- 
tiguous  waters  of  the  Atlantic.  Were  this  the  case,  the  surface  of  the  stream  would  present  a  double  inclined 
plane,  from  which  the  water  would  be  running  down  on  either  side,  as  from  the  roof  of  a  house.  Asthis  ran 
off  at  the  top,  the  same  weight  of  colder  water  would  run  in  at  the  bottom  ;  and  thus,  before  this  mighty  stream 
had  completed  half  its  course,  its  depths  would  be  brought  up  to  the  surface,  and  its  waters  would  be  spread 
out  over  the  ocean.  Why  then  does  not  such  a  body  of  warm  water,  flowing  and  adhering  together  through 
a  cold  sea,  obey  this  law,  and  occupy  a  higher  level  ?  If  it  did,  the  upper  edges  of  its  cold  hanks  would  sup- 
port  a  lateral  pressure  of  at  least  100  Ibs.  to  the  square  foot ;  and  vessels  in  crossing  it,  would  sail  over  a 
ridge  as  it  were  ;  on  the  east  side  of  which,  they  would  meet  an  easterly  current ;  and  on  the  west  side,  a 
westerly  current.  ••••••  ••  •• 

^'  The  maximum  temperature  of  the  Gulf  Stream  is  86°,  or  about  9°  above  the  ocean  temperature  due  the 
latitude.  Increasing  its  latitude  10°,  it  loses  but  2°  of  temperature.  And,  after  having  run  3,000  miles 
towards  the  North,  it  still  preserves,  even  in  winter,  the  heat  of  summer.  With  this  temperature  it  crosses  the 
40th  degree  of  north  latitude,  and  there,  overflowing  its  liquid  hanks,  it  spreads  itself  out  for  thousands  of 
square  leagues  over  the  cold  waters  around,  and  covers  the  ocean  with  a  mantle  of  warmth  that  serves  so 
much  to  mitigate  in  Europe  the  rigors  of  winter.  Moving  now  more  slowly,  but  dispensing  its  genial  influ- 
ences  more  freely,  it  finally  meets  the  British  Islands.  By  these  it  is  divided,  one  part  going  into  the  polar 
basin  of  Spitzbergen,  the  other  entering  the  Bay  of  Biscay,  but  each  with  a  warmth  considerably  above  ocean 
temperature.  Such  an  immense  volume  of  heated  water  cannot  fail  to  carry  with  it  beyond  the  seas  a  mild 
and  moist  atmosphere.     And  this  it  is  which  so  much  softens  climate  there.  •  •  • 

**  May  there  not  exist  between  the  waters  of  the  stream  and  tiieirjluid  hanksj  always  heaving  and  moving 
to  the  swell  of  the  sea,  a  sort  oi peristaltic  force,  whicfa,  with  other  agents,  assiststo  keep  up  and  preserve  this 
wonderful  system  of  ocean  circulation  ?•••••»•• 

^^  The  line  of  meeting  between  the  waters  of  the  Gulf  Stream  and  the  Atlantic  is  distinct  to  the  naked 

eye  for  several  hundred  miles.     This  unreadiness  of  cold  and  tepid  sca-water  to  commingle  has  been  often 

remarked  upon,  and  seems  to  impart  to  one  current  the  power  of  dividing  and  tuming  others  aside.     Thus  the 

Gulf  Streambifurcates  the  Labrador  current,  one  part  of  which  underruns  the  Gulf  Stream,  and  the  other  takes 

a  southwestwardly  direction  along  the  coast.  •  •  •  • 

^^lttDOtddhe  curiotis  to  ascertain  the  routes  of  these  under-currents  on  their  way  to  the  tropical  regions^ 
37 
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which  they  are  intended  to  cool.  One  has  been  found  at  the  equator  200  miles  broad,  and  23^  colcfer  than 
the  surface  water.     Unless  the  land  or  shoals  inter vene,  it  no  doubt  comes  down  in  a  spiral  curve.        *       * 

" What  time  more  fit, — what  occasion  more  suitable  than  the  present,  for  maturing  a  plan  of  operations, 
and  for  setting  on  foot  a  system  of  observations  upon  the  Gulf  Stream,  and  its  kindred  phenomena  of  the  sea."* 

Thus,  by  a  process  of  reasoning  and  argument,  it  was  shown  more  than  seven  years  ago  that  the  Gulf 
Stream,  as  far  as  the  Banks  of  Newfoundland,  flows  through  a  bed  of  cold  water,  which  cold  water  performs 
to  the  warm  the  oflSce  of  banks  to  a  river  ;t  and  which  "cold  banks"  thus  pointed  out,  were  discovered  with 
the  deep-sea  thermometer  by  Lieut.  George  M.  Bache,  U.  S.  N.,  in  1846,  while  operating  in  connection  with 
the  Coast  Survey.  They  partake  so  decidely  of  the  character  of  6anA:s  of  a  river^  that  in  the  annual  reports 
of  the  Coast  Survey  for  1846,  and  elsewhere,  these  banks  were  likened  to  a  "cold  wall  ;"  and  by  Lieut 
Bache  in  his  report  to  the  superintendent  of  the  survey,  to  "a  bank  of  cold  water  against  which  the  Gulf 
Stream  buts  up."J 

It  was  also  theoretically  shown  that  the  Gulf  Stream  actually  flows  up  hill  :§ 

That  its  bottom  is  a  bed  of  cold  wafer :  || 


*From  this  question  may  be  traced  the  origin  of  the  undertaking  wbich  has  resulted  in  tbe<*wind  and  current  charts."    The  i 
ciation  appreciating  the  importance  ofthe  subject  and  the  suggestions  connected  with  it,  readily  came  forward  and  used  their  influence  in 
behalf  of  the  undertaking.    It  was  remarked  to  them  then  : 

"Gentlemen  here,  and  good  men  every  where,  can  do  much  to  aid  in  this  plan  by  giving  it  their  countenance,  and  using  their  influence 
with  masters,  by  inducin?  them  to  send  to  Washington  an  abstract  of  their  logs,  though  it  contain  only  the  track  of  the  Tessel,  with  thc 
winds  and  temperatures.  Even  this  would  be  valuable,  and  anything  additional  would  be  inuch  more  so.  Our  whalemen  do  coUect,  and 
have  it  in  tbeir  power  to  give  much  truly  valuable  information.  That  which  ihey  collect  concems  the  meteorologist,  the  naturalist,  and 
others,  not  less  than  the  navigator  and  geologist.  Indeed  the  ocean,  with  its  almost  unsealed  book  of  mysteries,  presents  to  the  votary 
of  science,  whateverbe  tlie  name  of  his  association,  a  common  highway,  upon  which  each  society,  like  every  nation,  may  make  its  ven- 
tures,  and  return  in  vessels  laden  with  treasures  to  enrich  the  mind  and  benefit  the  human  race." — Extraci  from  a  Paper  on  the  Currents 
qfthe  Sea,  as  connedcd  mth  Geologyf  rcad  b^fbre  the  ^ssodatum  ((fJimeriea  Qeologists  and  J^aturalists,  May  ]4,  1844 — by  M,  F,  Mawrif,  lAeut. 
U.  5.  JV. 

t**The  cold  water  on  either  side,  still  at  tbe  distance  of  a  thousand  miles,  performs  the  part  of  river  batiks  in  keeping  the  warm 
water  of  the  (Gulf)  Stream  in  the  proper  channel." — Pt^er  on  the  Quif  Streem  and  Omrents  qfthe  Sea, 

|**Here  on  the  \e(i  we  have  the  main  currents  of  the  (Gulf)  Stream  tumed  to  the  eastward  by  Cape  Hatteras,  and  buUingup 
against  a  bank  qfeold  water,  which  it  oxerAowa,**^Report  qf  Coast  Survey,  1846,  Appendix,  Ao.  4,  page  50. 

§**It  is  easy  to  show  that  the  depth  of  the  Gulf  Stream  off  Hatteras  is  not  so  great  as  it  is  in  the  **narrow8"  off*  Bemini  by 
nearly  50  per  cent.,  and  that  consequently,  instead  of  deseendingt  its  bed  represents  the  surface  of  an  inclined  plane  from  the  North, 
up  which  the  lower  depths  of  the  ttream  must  ascend.  If  we  assume  its  depth  ofT  Bemini  to  be  200  fathoms,'  which  are  thought 
to  be  within  limits,  the  above  rates  of  breadth  and  velocity  will  give  114  fathoms  for  its  depth  off  Hatteras.  The  waters,  therefore, 
which  in  the  Straits  are  below  the  level  of  the  Hatteras  depth,  so  far  from  descending,  are  actually  forced  up  an  inclined  plane,  whote 
submarine  ascentis  not  less  than  10  inches  to  the  mile." — Paper  on  the  Qulf  Stream  and  Currents  ofthe  Sea,  read  before  the  JfoHonal 
fnstihUe  by  M,  F,  Maury,  Lieut,  U.  S,  A*.,  Jpril  2, 1844. 

4ts  depth  in  the  Florida  Pass  has  been  ascertained  by  the  officers  of  the  United  States  ship  (*AIbany,"  Commander  Platt,  acting 
under  the  instractions  of  Commodore  Warrington,  to  be  500  fathoms.  That  is,  bottom  has  been  obtained  attbatdepth.  Whether 
the  Gulf  Stream  water  reaches  all  the  way  to  the  bottom,  is  another  question. 

||*<As  this,"  (the  warm  water  of  the  Gulf  Stream  made  specifically  lighter  by  its  temperature,)  **ran  off  at  the  top,  tke  same  %peight 
^f  eold  waler,  would  mn  in  at  the  bottom,"^Paper  on  the  Qulf  Stream  and  Currents  tf  the  Sea,  read  b^ore  the  ^Tational  Instilute,  byM,  F» 
Maury,  Ueui,  U,  S.  JV.,  .9prU  2,  1844. 

**The  Gulf  Stream  bifurcates  the  Labrador  current ;  one  part  of  which  underruns  the  Gulf  Stream." — Paper  on  the  Currents  t^f  tke 
Sea  as  connected  with  Qeology ;  read  before  the  .^ssociation  ofAmerican  Geologists  and  ^Tatwralists,  May  lAth,  1644,  by  M,  F,  Maury,  lAeut,  U,  S,  A*. 
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That  it  bifurcates  a  cold  stream  from  the  North,  near  the  Banks  of  Newfoundland,  and  that  one  fork  of 
this  stream  pursues  theuce,  on  the  other  side  of  the  Gulf  Stream,  a  soutkwestwardly  course  as  a  curreut  of  cold 
water,  for  the  most  part  submarine  :* 

-   That  it  is  bifurcated  by  the  British  Isles  :t 

And  that  its  surface  is  a  double  inclined  plane,  having  the  ridge,  or  line  of  meeting  of  the  two  planes 
near  the  axis  of  the  stream — from  which  the  surface  water,  like  the  rain  from  the  roof  of  a  house,  runs  off 
towards  each  side4 

Thus  most,  if  not  all  the  conditions  which  the  study  of  the  subject  induced  me  in  1844  to  announce 
as  theoretically  to  exist,  have  since,  as  already  remarked,  been  converted  into  physical  facts  by  the  operations 
of  the  Coast  Survey,  or  by  the  navigators  who  have  been  observing  in  connection  with  the  wind  and  current 
charts. 

The  observations  made  in  1846  by  Lieut.  George  M.  Bache,  U.  S.  N.,  for  the  Coast  Survey,§  and  con- 
tinued  in  1847||  and  I848f  by  Lieutenants  S.  P.  Lee  and  Richard  Bache  upon  the  deep  sea  and  surface  tem- 
peratures  in  and  about  the  Gulf  Stream,  and  confirmed  as  to  the  surface  temperatures  by  these  charts,  as  well 
as  by  ihe  observations  of  Lieut.  J.  C.  Walsh,  U.  S.  N.,  while  observing  in  connection  with  them  in  1850^ 
this  mass  of  careful  observatidns  thus  coUected — all  goes  to  confirm  the  theoretical  suggestions  of  1844  with 
regard  to  the  cold  hanks  and  currents  of  cold  water  over  or  through  which  the  Gulf  Siream  finds  its  way  to 
tfae  northward. 

The  ofl5cers  of  the  Coast  Survey  already  alluded  to,  announced  the  banks  of  the  Gulf  Stream  off  the 
coast  of  North  Carolina  and  Virginia,  to  be  a  "  wall  of  cold  watei."  They  also  found,  as  had  already  been 
predicted,  the  water  at  great  depths  to  be  a  very  low  temperature — 38^  Fahrenheit. 

They  also  found  on  the  surface  of  the  ocean,  east  of  the  Gulf  Stream,  layers  or  streaks  of  warm  water ; 


*'*AppareDtIy,  in  obedience  to  the  laws  here  hinted  at,  there  is  a  constant  tendency  of  polar  waters  towards  the  tropics,  and  of 
tropical  waters  towards  the  poIe."-^LiMil.  Mawry  on  the  Ch^fStream, 

"It  would  be  curious  to  aacertain  the  routea  of  these  under  currents  on  their  way  to  the  tropical  regions,  which  they  are  intended 
to  cool.  One  has  been  found  at  the  equator,  200  miles  broad,and  23P  colder  than  the  surface  water.  Unless  the  land  or  ahoals  inter- 
Tene,  it  no  doubt  comes  down  in  a  spiral  curve  ;  meeting  the  warm  waters  of  the  Gulf  midway  the  ocean,  (the  cold  current)  diyides  itoelf 
and  runs  by  the  side  of  them  right  back  into  those  rery  reflerroini  of  the  South. " — Ibid. 

f*<It  finally  meeta  the  Britisb  lalandfl.  By  these  it  is  dinded — one  part  going  into  the  polar  basin  of  Spitzbergen  ;  the  other  en* 
tering  the  Bay  of  Biscay." — IHd, 

{**ln  a  winter'8  day  off  Hatteras,  there  is  a  difTerence  between  these  waters  of  near  20O.  Those  of  the  GKiIf  being  warmer, 
we  are  taught  to  belieTe  that  they  are  lighter ;  they  thould  therefore  occupy  a  higher  leTel  than  those  through  which  they  float. 
Assuming  the  depth  here  to  be  114  fathoms,  and  allowmg  the  usual  rates  of  expansion,  figures  show  that  the  middle  of  the  Ghilf 
Stream  here  should  be  nearly  two  feet  higher  than  the  contiguous  waters  of  the  Atlantic.  Were  this  the  case,  the  surface  of  the 
stream  would  present  a  double  inclined  plane,  from  which  the  water  would  be  running  down  on  either  side,  as  from  the  roof  of  a 
house.  As  this  ran  off  at  the  top,  the  same  weight  of  colder  water  would  run  in  at  the  bottom  ;  and  thus,  before  this  mighty 
stream  had  completed  half  its  course,  its  depths  would  be  brought  up  to  the  surface,  and  its  waters  would  be  spread  out  over  the 
ocean.  Why  then  does  not  such  a  body  of  warm  water,  flowing  and  adhering  together  through  a  cold  sea,  obey  this  law,  and 
occupy  a  higher  leTel?" 

§  nde  «'Annual  Report  of  the  Coast  SurTey  for  1846." 

I  Fiif  "Annual  Report  of  the  Coast  SurTey  for  1847.*' 

f  Vide  "Annual  Report  of  the  Coast  Sunrey  for  1848." 
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it  was  inferred  by  them  that  this  warm  water  comes  from  the  Gulf  Stream, — that  it  sent  off  a  branch  in  the 
direction  of  the  Island  of  Bermuda.     It  was  concluded,  therefore,  that  here  was  a  bifurcation  of  this  stream. 

In  1850,  Lieut.  Walsh,  who  was  sent  out  in  the  U.  S.  schooner  "  Taney,"  to  make  certain  observations 
which  Congress  had  authorized  the  Secretary  of  the  Navy  to  have  made,  in  connection  with  my  researches 
concerning  the  winds  and  currents  of  the  sea,  found  like  layers  or  streaks  of  warm  and  cold  water,  and  came 
to  a  like  conclusion  as  to  this  bifurcation  or  "  off^-set'*  of  the  Gulf  Stream. 

In  a  letter  giving  me  an  account  of  his  cruise,  which  was  unfortunately  intefrupted  by  his  vessel  proving 
to  be  unseaworthy,  he  says  :  "  We  discovered  the  hotwaters  ofthe  Gulf  Stream  extending  as  far  East  as  72° 
l(y,  in  alatitude  so  far  South  as  33°  Sff.  The  column  of  water  temperature  in  the  Abstract,  from  May  23 
to  29,  while  engaged  in  thc  search  for  Ashton  Rock,  will  satisfy  you  of  this  interesting  and  important  fact,  for 
you  will  notice  that  whenever  we  reached  that  longitude  in  our  various  tracks  between  the  latitudes  of  33°  30' 
and  34°  North,  we  experienced  asudden  change  of  as  much  as  5°  and  6°  in  the  surface  temperature, — 70°  to 
76°  : — this  must  be  a  branch  or  off*-set  from  the  Gulf  Stream.*'  This  "  discovery"  is  claimed  by  the  Coast 
Survey. 

Now,  these  charts  do  not  show  that  the  temperature  of  the  ocean  between  these  parallels  beyond  the  usual 
limits  of  the  Grulf  Stream  is  permanently  any  higher  than  itis  between  the  same  parallels  generally,  untilyou  ap- 
proach  the  coast  of  Africa.  The  isotherms  of  70°  for  each  month,  generally,  after  leaving  the  Gulf  Stream, 
stretch  ofi^to  the  Eastward,  going  up  as  high  insome  months,  as  the  parallel  of  45°.  Recrossing  the  parallel 
of  40°  North,  between  the  meridians  of  15°  and  20°  W.,  they  then  make  a  sharp  turn  to  the  Southward  and 
Eastward,  showing  all  the  surface  water  between  these  lines  and  the  equator  to  be  permanently  70°  and  up 
wards.  It  is  not  probable,  therefore,  that  the  Gulf  Stream  can  supply  such  an  extent  of  ocean  with  its  warm 
waters ;  nor  is  it  clear  that  the  warm  water  of  the  cool  and  warm  streaks,  reported  as  above,  comes  from  the 
Gulf  of  Mexico.  The  cool  water  is  probably  the  intruder  from  below  ;  indeed,  these  charts  have  revealed  a 
natural  process  of  heating  and  cooling  the  surface  of  the  ocean,  which  I  am  not  aware  has  been  discovered 
before.  It  is  exceedingly  beautiful,  and  goes  far  to  explain  this  phenomena  of  the  streaks :  when  the  rays  of 
the  sun  are  operating  with  their  greatest  intensity  in  the  northern  hemisphere,  they  then  raise  the  temperature 
of  the  equatorial  surface  of  thc  ocean  to  the  highest  pitch.  Its  waters  thus  becoming  lighter,  flow  to  the  north 
in  a  gentle  surface  current  of  warm  water ;  and  this  current  is  probably  too  feeble  to  be  detected  by  vessels  in 
the  ordinary  course  of  navigation. 

Thus  the  isotherm  of  80°,  for  example,  will  pass  from  its  extreme  southern  to  its  extreme  northern  decli- 
nation — ^near  2,000  miles — in  about  three  months. 

Being  now  left  to  the  gradual  process  of  cooling  by  evaporation,  atmospherical  contact,  and  radiation,  it 
occupies  the  other  eight  or  nine  months  of  the  year,  in  slowly  returning  south  to  the  parallel  whence  it  com- 
raenced  to  flow  northward.  How  natural  that  in  flowing  north  it  should  go  in  layers ;  and  in  cooling,  that 
some  parts  should  cool  faster  than  the  others ;  also,  that  the  cool  water  from  below  should  now  and  then  be 
forced  up  through  the  mantle  of  warm  water  with  which  the  heat  has  covered  certain  parts  of  tiie  ocean.  When 
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we  come  down  to  the  lower  temperatures — the  isotherm  of  60^  for  example — ^the  reverse  takes  place.     In  this 
case,  the  most  rapid  motion  of  this  isotherm  is  due  to  a  movement  of  the  waters  from  the  hyperborean  regions. 

Between  the  meridians  of  25°  and  30°  west,  the  isotherm  of  60°  in  September,  ascends  as  high  as  the 
parallel  of  56°.  In  October,  it  reaches  the  parallel  of  50°  north.  In  November,  it  is  found  between  the 
parallels  of  45°  and  47°,  and  by  December,  it  has  nearly  reached  its  extreme  southern  descent  between  these 
meridians,  which  it  accomplishes  in  January,  standing  then  near  the  parallel  of  40°.  It  is  all  the  rest  of  the 
year  in  returning  northward  to  the  parallel  whence  it  commenced  its  flow  to  the  South  in  September. 

Now  it  will  be  observed,  that  this  is  the  season — from  September  to  December — immediately  succeeding 
that  in  which  the  heat  of  the  sun  has  been  playing  with^greatest  activity  upon  the  polar  ice.  Its  melted  waters 
which  are  thus  put  in  motion  in  June,  July,  and  August,  would  probably  occupy  the  fall  months  in  reaching  the 
parallels  indicated. 

These  waters,  though  cold  and  rising  gradually  in  temperature  as  they  flow  south,  are  probably  fresher ; 
and  if  so,  probably  lighter  than  the  sea  water ;  and  therefore  it  may  be,  that  both  the  warmer  and  cooler  sys- 
tems  of  these  isothermal  line^  are  made  to  vibrate  up  and  down  the  ocean  by  a  gentle  surface  current  in  the 
season  of  quick  motion ;  and  in  the  season  of  the  slow  motion,  by  a  gradual  process  of  calorific  absorption  in 
the  one  case,  and  by  a  gradual  process  of  cooling  in  the  other. 

We  have  thesame  phenomena  exhibited  by  the  waters  of  the  Chesapeake  Bay  during  the  winter. 

At  this  season  of  the  year,  the  charts  show  that  water  of  very  low  temperature  isfound  projecting  outand 
over-Iapping  the  usuallimits  of  the  Gulf  Stream.  The  outer  edge  of  this  cold  water,  though  jagged,  is  cir- 
cular  in  its  shape,  having  its  centre  near  the  mouth  of  the  bay.  The  waters  of  the  bay  being  fiesher  than 
thosc  of  the  sea,  may  therefore,  though  colder,  be  lighter  than  the  warmer  waters  of  the  ocean.  And  thus  we 
have  repeated  here,'though  on  a  smaller  scale,  the  phenomenon  as  to  the  flow  of  cold  waters  from  the  North, 
which  force  the  surface  isotherm  of  60°  from  latitude  66°  to  40°  during  three  or  four  months. 

We  have,  in  thexnaking  of  ice  and  in  the  melting  of  it  again,  examples  of  this  irregularity  of  outline  on  a 
still  smaller  scale.  In  the  freezing  of  an  ordinary  pond,  the  fascicles  of  ice  shoot  out,  and  represent  with  their 
spires,  the  jagged  edges,  or  the  cold  and  warm  streaks  alluded  to.  They  perfectly  illustrate  in  freezing,  the 
manner  in  which  a  gentle  current  of  warm  water  overflowing  a  surface  of  cold  water  may  be  supposed  to  send 
out  its  couriers  or  advance  streams  ahead  ;  and,  in  melting,  the  reverse,  or  the  case  of  the  cold  water  intrud- 
ing  upon  the  warmer. 

Changes  in  the  color  or  depth  of  the  water,  and  the  shape  of  the  bottom,  &c.,  would  also  cause  changes 
in  the  temperature  of  certain  parts  of  the  ocean,  by  increasing  or  diminishing  the  capacities  of  such  parts  to 
absorb  or  radiate  heat . 

From  these  fa  cts,  and  in  the  view  which  I  am  induced  to  take  of  them,  I  am  lead  to  infer  that  the  meaii 

temperature  of  the  atmosphere  between  the  parallels  of  56°  and  40°  North,  and  over  that  part  of  the  ocean  in 

which  we  have  been  considering  the  fluctuations  of  the  isothermal  line  of  60°,  is  at  least  60°  of  Fahrenheit — 

and  upwards,  from  January  to  August,  and  that  the  heat  which  the  waters  of  the  ocean  derive  from  this  source, 
38 
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atmospherical  contact  and  radiation,  is  one  of  the  causes  which  move  the  isotherm  of  60^  from  its  January  to 
Its  September  parallel. 

It  is  well  to  consider  another  of  the  causes  which  are  at  work  upon  the  currents  in  this  part  of  the  ocean, 
and  which  tend  to  give  the  rapid  southwardly  motion  to  the  isotherm  of  60°. 

We  know  the  mean  dew  point  must  always  be  below  the  mean  temperature  of  any  given  place  :  and  that 
consequently,  as  a  general  rule  at  sea,  the  mean  dew  point  due  the  isotherm  of  60°,  is  highet  than  the  mean 
dew  point  along  the  isotherm  of  509,  and  this  again  higher  than  that  of  40° — this  than  30°,  and  so  on. 

Suppose,  merely  for  the  sake  of  illustration,  that  the  mean  dew  point  for  each  isotherm  be  5°  lower  than 
the  mean  temperature,  we  should  then  have  the  atmosphere  which  crosses  the  isotherm  of  60°,  with  a  mean 
dew  point  of  55°,  gradually  precipitating  its  vapors  until  it  reaches  the  isotherm  of  50°,  with  a  mean  dew 
point  of  45°.  By  which  difference  of  dew  point  the  total  amount  of  precipitation  over  the  entire  zone  be- 
tween  the  isotherms  of  60°  and  50°  has  exceeded  the  total  amount  of  evaporation  from  the  same  surface. 

Now,  as  a  general  rule  in  the  Atlantic  ocean,  and  it  may  be  inferred  in  the  Pacific  also,  the  prevailing 
direction  of  the  winds,  to  the  North  of  the  40th  parallel  of  North  latitude,  is  from  the  southward  and  west- 
ward,  in  other  words,  it  is  from  the  higher  to  the  lower  isotherms  ;  passing,  therefore,  from  a  higher  to  a  lower 
temperature  over  the  ocean,  the  total  amount  of  vapor  deposited  by  any  given  volume  of  atmosphere,  as  it  is 
blown  from  the  vicinity  of  the  tropical  towards  that  of  the  polar  regions,  is  greater  than  that  which  is  taken 
up  again.  How  the  land  may  raodify  this  position  is  another  question.  I  speak  of  the  rule  at  sea,  not  of  the 
exceptions  on  the  land. 

Now,  then,  these  investigations  have  brought  out  prominently  before  us  the  fact,  that  there  is  near  the 
tropics,  both  of  Cancer  and  Capricorn,  a  belt  of  calms  across  tbe  great  oceans.  That  on  the  equatorial  side 
of  these  belts,  the  winds  at  the  surface  of  the  sea  blow  permanently  towards  the  equatdr — i.  e.,  they  come 
from  a  cooler  and  go  to  a  warmer  region ;  thus  increasing  their  capacity  for  moisture,  and  consequently  taking 
up  more  vapor  in  this  part  of  their  circuit  than  they  precipitate  down  upon  it  again. 

On  the  polar  side  of  these  calm  belts  of  the  tropics,  the  prevailing  direction  of  the  wind  on  the  surface  of 
the  ocean  is  towards  the  poles — ^i.  e. — from  a  warm  to  a  colder  temperature ;  and  therefore  in  this  part  of  their 
circuit  these  winds  must  deposite  more  vapor  than  they  can  take  up  again. 

These  facts,  though  they  be  not  new,  yet  they  are  pressed  by  the  charts  so  forcibly  upon  us,  that  w'e  are 
led  irresistibly  to  the  theoretical  conclusion  that  the  trade-wind  regicns  of  the  ocean  are  the  evaporating 
regions,  and  that  as  a  general  rule  in  all  other  regions  of  the  world,  except  the  deserts,  and  a  few  others, 
mostly  on  the  land,  the  evaporation  is  less  than  the  precipitation,  and  that  the  excess  is  retumed  by  the  rivers 
and  the  rains  in  the  shape  of  currents  from  towards  the  poles  to  the  evaporating  regions  of  the  Torrid  Zone  ; — 
and  that  the  total  amount  of  rain  and  river  water  discharged  into  the  sea,  without  the  limits  of  the  evaporatmg 
region,  expresses  the  volume  by  which  the  cold  currents  exceed  the  warm  currents  of  the  sea — designating  as 
cold  currents  all  those  which  run  into  the  Torrid  Zone ;  and  all  those  as  warm,  which  bring  their  vraters  from  it. 

These  charts  indicate  that  upon  the  ocean,  the  area  comprehended  between  the  isotherms  of  40°  and  50° 
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Fahrenheit,  is  less  than  the  area  compreheDded  betweea  the  isotherms  50^  and  60^  ;  and  this  again  less  than 
the  area  between  this  last  and  70°; — ^for  the  same  reason  that  the  area  between  the  parallels  of  latitude  50^  and 
60°  is  less  than  the  area  between  the  parallels  of  latitude  40°  and  50° ;  and  they  indicate  that  theoretically 
more  rain  to  the  square  inch  ought  to  fall  upon  the  ocean  between  the  colder  isotherms  of  10°  difference,  than 
between  the  warmer  isotherms  of  the  same  difference. 

Thus,  to  make  myself  clear :  the  aqueous  isotherm  of  50°  in  its  extreme  northern  reach,  touches  the 
parallel  of  60°  N.  Now,  between  this  and  the  equator  there  are  but  three  isotherms ;  60°,  70°  and  80°, 
with  the  common  difference  of  10°.  But  between  the  isotherm  of  40°  and  the  pole,  there  are  at  least  five  others, 
viz  :  40°,  30°,  20°,  10°,  0°,  with  a  common  difference  of  10°.  Thus  to  the  North  of  the  isotherm  50°,  the 
vapor  which  would  saturate  the  atmosphere  from  zero,  andperhapsfarbelow,  to^near  40°,  is  deposited ;  while 
to  the  South  of  50°  the  vapor  which  would  saturate  it  from  the  temperature  of  50°  up  to  that  of  80°,  can 
only  be  deposited.  At  least  such  would  be  the  case  if  there  were  no  irregularities  of  heated  plains,  moun> 
tain  ranges,  land,  &c.,  to  disturb  the  laws  of  atmospherical  circulation  as  they  apply  to  the  ocean. 

Having  therefore  theoretically  at  sea,  more  rain  in  high  latitudes,  we  should  have  more  clouds :  and  there- 
fore  it  would  require  a  longer  time  for  the  sun,  with  his  feeble  rays  to  raise  the  temperature  of  the  cold  water, 
which,  from  September  to  January,  has  brought  the  isotherm  of  60°  from  latftude  56°  to  40°,  than  it  did  for 
these  cool  surface  currents  to  float  it  down. 

After  this  southward  motion  of  the  isotherm  of  60°  has  been  checked  in  December  by  the  cold,  and  after 
the  sources  of  the  current  which  brought  it  down  have  beenbound  in  fetters  of  ice,  it  pauses  in  the  long  nights 
of  the  northern  winter,  and  scarcely  commences  its  return  till  the  sun  recrosses  the  equator,  and  increases  its 
power,  as  well  in  intensity  as  in  duration. 

Thus  we  have  here,  for  the  first  time  beautifully  developed,  the  effects  of  night  and  day,  of  clouds  and 
sunshine,  upon  the  currents  of  the  sea.  These  effects  are  modified  by  the  operations  of  more  powerful  agents 
which  reside  upop  the  land  ;  nevertheless,  feeble  though  those  of  the  former  class  may  be,  a  close  study  of  the 
thermal  charts  will  indicate  that  they  surely  exist. 

Now  returning  towards  the  South : — we  may  on  the  other  hand,  infer  that  the  mean  atmospherical  tempera- 
ture  for  the  parallels  between  which  the  isotherm  of  80°  fluctuates,  is  below  80°  at  ieast,  <pr  the  nine  monlhs 
of  its  slow  motion.  This  vibratory  motion  suggests  the  idea  that  there  is  probably  somewhere  between  the 
isotherm  of  80°  in  August,  and  the  isotherm  of  60°  in  January,  a  line  or  belt  of  invariable,  or  nearly  invaria- 
ble  temperature,  which  extends  on  the  surface  of  the  ocean,  from  one  side  of  the  Atlantic  to  the  other.  This 
line,  or  band,  may  have  its  cycles  also,  but  they  are  probably  of  long  periods. 

Theoretically,  such  a  line  ought  to  be  found  for  any  given  year,  but  its  place  for  one  entire  year  may  not 
cojncide  withits  place  for  another,  though  themotion  of  such  a  belt  from  year  to  year  would  probably  be  very  small. 

The  observations  upon  which  these  charts  are  founded  run  through  a  period  of  half  a  century  ;  conse- 
quently  they  show  the  temperature  for  the  months  only,  without  regard  to  the  year,  and  therefore  they  do 
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not  enable  us  to  decide  salisfactorily  as  to  the  existence  of  such  a  belt  of  uniform,  or  nearly  uniform,  ocean 
temperatures  for  any  one  year. 

Taking  the  isotherms  of  50^  and  60^  to  illustrate  the  manner  generally,  in  which  the  waters  of  different 
temperatures  run  into  each  other,  we  shall  find  that  their  line  of  separation  is  not  smooth,  but  jagged.  The 
line  of  junction  between  the  warm  and  cold  waters  of  the  sea,  is  not  unlike  the  sutures  of  the  skull  bone  on 
a  grand  scale.  The  waters  of  one  temperature  are  dovetailed  and  fitted  into  those  of  another,  in  apparently 
the  most  irregular  manner ;  but  nevertheless,  like  the  sutures  of  the  skuU  when  they  come  to  be  examined  closely, 
these  lines  of  articulation  clearly  indicate  traces  of  symmetry.     They  have  their  laws. 

Now  a  vessel, — when  waters  of  marked  difierences  of  temperature  meet, — that  sails  along  near  their  line 
of  junction,  will  come  across  layers  or  streaks  of  water,  at  one  time  warmer,  at  another  cooler.  Where  a 
jagged  point  of  warmer  water  is  found  in  one  month  to  thrust  itself  up  into  a  body  of  cooler  water,  perhaps 
the  next  month  it  will  be  found  that  this  obtruding  of  the  warm  water,  has  disappeared,  and  given  place  to  the 
intrusion  from  the  cooler  water — of  an  articulating  surface  equally  irregular  in  its  outlines.  Such  layers 
of  cooler  and  warmer  streaks  of  water  are  generally  to  be  found  along  that  part  of  the  usual  sailing  route 
1)etween  New  YorTc  and  the  north  of  Europe,  which  runs  with  the  Gulf  Stream. 

A  better  idea  as  to  these  irregularities  in  the  temperature  of  the  ocean,  cannot  be  conveyed  than  by 
quoting  from  the  h)gs  of  a  few  of  the  many  vessels  in  that  trade,  which  are  co-operating  with  me  in  coUecting 
materials  for  the  ^^  Wind  and  Current  Charts,"  and  from  which  it  will  be  seen  that  it  is  by  no  means  an  eztra- 
ordinary  occurrence  for  the  water  thermoraeter,  in  the  course  of  one  good  day's  sail,  to  pass  through  a  range 
— up  and  down — of  50°. 

EXTRACT  FROM  ABSTRACT  LOGS. 


Tempera- 

Change  of 

1850. 

Latitude. 

Longitude. 

tur*  of 
water. 

tempera- 
ture. 

O     / 

o     / 

o- 

o 

May       6 

39.43  N. 

64.0    W. 

66 

+  20 

7 

41.5 

62.10 

42 

—  24 

8 

42.20 

60.0 

41 

—    1 

9 

40.27 

59.15 

66 

+  25 

10 

41.55 

66.10 

48 

-18 

Ship  "Prince  Albert,"  Capt.  Meyer,— 

11 

41.34 

52.0 

60 

+  12 

New  York  to  London,  1850. 

12 

41.5 

50.10 

60 

0 

13 

42.20 

46.0 

61 

—    9 

14 

44.10 

42.20 

68 

+  17 

15 

45.20 

40.30 

62 

—    6 
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EXTRACTS— Continued. 


Tempera- 

Chaoge  of 

1830. 

Latitude. 

Longitade. 

ture  of 

tempera- 

' 

.    water. 

ture. 

O           1 

o     / 

o 

0 

May 

9 

40.36  N. 

67.23  W. 

46 

—     1 

10 

41.10 

63.30 

62 

+  16 

11 

41.0 

59.32 

54 

—    8 

12 

41.33 

65.44 

45 

—    9 

13 

41.26 

52.8 

60 

+  15 

Ship  "  Ticonderoga,"  Captain  Farrau, — 

14 

40.52 

49.0 

64 

+     4 

New  York  to  Liverpool.     1850. 

15 

41.50 

47.33 

51 

—  13 

■ 

16 

42.19 

47.5 

44 

+     3 

17 

43.19 

44.34 

64 

+  10 

May 

27 

38.41  N. 

70.41  W. 

54 

+     3 

28 

38.56 

64.17 

78 

+  24 

29 

41.20 

59.10 

52 

—  26 

30 

41.31 

55.23 

57 

+     5 

Ship  *«  Queen  of  the  West,"  Capt.  HaUet,— 

31 

44.16 

48.34 

40 

—  17 

New  York  to  Liverpool.     1850. 

June 

1 

44716 

43.16 

57 

+  17 

2 

45.28 

30.58 

61 

—    4 

3 

46.29 

35.53 

66 

—    6 

May 

30 

40.30  N. 

66.5    W. 

60 

0 

31 

41.45 

66.0 

42 

—  18 

June 

1 

41.1 

63.37 

60 

+  18 

2 

40.16 

61.41 

48 

—  12 

3 

41.14 

57.37 

62 

+  14 

Ship  "  Princeton,"  Captain  Russell, — Neyv 

4 

41.49 

56.49 

64 

+     2 

York  to  Liverpool.     1850. 

7 

42.21 

50.18 

44 

—  20 

9 

44.18 

42.29 

60 

+  16 

10 

44.38 

38.42 

62 

—    8 

11 

46.10 

33.57 

-     68 

+     6 

June 

13 
14 

41.35  N. 
42.8 

52.65  W. 
48.21 

66 
49 

+    4 
17 

Ship    "Ivanhoe,"  Captain  Knight,— New 

16 

43.0 

44.39 

66 

X  t 

+  17 

York  to  Liverpool.     1850. 

June 

10 

41.55  N. 

51.40  W. 

63 

+  13 

Ship  "  New  York,"  Captain  Marshall,— 

11 

41.47 

48.20 

64 

—    9 

New  York,  to  Liverpool.     1850. 

June 

30 

40.29  N. 

61.14  W. 

62 

+     2 

1 

July 

1 

41.29 

59.41 

74 

+  12 

Ship  "  Roscius,''  Captain  Eldridge,— 
New  York  to  Liverpool.     1850. 

2 

41.30 

63.20 

70 

—    4 

3 

41.37 

48.38 

58 

—  12 

4 

41.27 

46.14 

68 

+  10 

39 
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EXTRACTS— Continued. 


Tempeni- 

Change  of 

1850. 

Latitude. 

Longitude. 

ture  of 

Tempera- 

water. 

ture. 

o     / 

o     / 

o 

o 

June 

17 

42.49  N. 

51.50  W. 

53 

+    3 

^ 

18 

43.35 

49.20 

47 

-    6 

Ship  "  West  Point,"  Captain  Allen,— New 

19 

45.4 

44.0 

57 

-f  10 

York  to  Liverpool.     1850. 

*Feb. 

6 

42.53  N. 

52.49  W. 

38 

—    3 

Ship  «  Philadelphia,"  Capt.  Stotesbury,— 

7 

43.58 

48.08 

31 

—    7 

New  York  to  Liverpool.     1850. 

8 

44.37 

43.44 

57 

+  26 

Dec. 

19 

40.46  N. 

68.24  W. 

46 

20 

42.55 

62.50 

50 

+     4 

21 

44.23 

56.54 

40 

—  10 

22 

46.50 

51.24 

40 

0 

Royal  Mail  Steamer   "Asia,"   Captain 

23 

48.50 

44.55 

30 

—  10 

Judkins,   from   New  York   to   Liver- 

24 

50.41 

37.52 

4 

+  16 

pool.     1850. 

* 

25 

51.22 

29.27 

52 

+     6 

26 

51.34 

20.48 

53 

+     1 

^ 

27 

51.17 

12.59.45 

57 

+     4 

Dec. 

17 

40.10  N. 

55.51  W. 

68 

—    3 

18 

42.02 

52.30 

47 

—  21 

Ship  "  Argo,"  Captain  Crawford, — New 

19 

42.52 

48.48 

38 

—    9 

New  York  to  Havre.     1849. 

20 

43.00 

45.40 

37 

—     1 

• 

21 

42.33 

45.26 

61 

+  24 

These  extracts  are  taken  at  random.  They  will  give  those  who  have  not  access  to  the  charts  some  idea 
of  the  change  of  temperature  in  these  streaks  of  cold  and  warm  water.  They  will  also  afford  a  clue  as  to  the 
frequency  with  which  these  cold  and  warm  streaks  change  their  positions. 

There  is  on  this  route  a  peninsula  or  island  of  cold  water,  which  hangs  down  into  the  Gulf  Stream  like  a 
curtain  diopped  from  the  North.  Its  position,  as  well  as  its  dimensions,  vary.  It  often  covers  several  degrees 
in  extent — and  it  affords  instances  of  the  greatest  and  most  sudden  changes  that  are  known  to  take  place  in  the 
temperature  of  the  surface  waters  of  the  sea-  It  is  generally  found  about  the  parallel  of  46°^  and  the  meridian 
^  of  50°.  Covering  frequently  an  area  of  hundreds  of  miles  in  extent,  its  waters  differ  as  much  as  20*^,  25° 
30° ;  and  in  rare  cases,  even  as  much  as  35°  of  temperature  firom  those  about  it. 

These  waters,  doubtless,  come  down  from  the  cold  regions  of  the  north,  and  are  peihaps  in  the  strougest 
part  of  that  current. 

The  bottom  of  the  sea  in  that  region — the  Grand  Banks — assist,  no  doubt,  in  forcing  this  mass  of  cold 
waters  to  the  surface ;  and  the  fact  that  they  penetrate  far  dovni  across  the  usual  track  of  the  Gulf  Stream,  at 
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times  almost  cuttidg  it  in  two  as  it  were,  seems  to  indicate  that  their  momentum  here  is  greater  than  the  mo- 
mentum  of  the  warm  waters  of  the  Gulf  Stream,  which  they  push  aside  ;  or  it  may  be  that  this  part  of  the  ocean 
is  yeiy  shallow.     It  would  be  interesting  to  ascertain  as  to  this  with  lead  and  line. 

Between  this  peninsula  of  cold  water  and  Newfoundland  there  is  a  layer  or  branch  of  warm  waters  ;  perhaps 
these  are  brought  there  by  a  bifurcation  of  the  Gulf  Stream  Here  we  have  clearly  and  unexpectedly  unmasked 
the  very  seat  of  that  agent  which  produces  the  Newfoundland  fogs.  It  is  spread  out  over  an  area  frequently  em- 
bracing  several  thousand  square  miles  in  extent,  covered  with  cold  water,  and  surrounded  on  three  sides,  at  least, 
with  an  immense  body  of  warm.  M ay  it  not  be  that  the  proximity  to  each  other  of  these  two  very  unequally 
heated  surfaces  out  upon  the  ocean  would  be  attended  by  atmospherical  phenomena  not  unlike  those  of  the 
land  and  sea  breezes  ?  These  warm  currents  of  the  sea  are  powerful  meteorological  agents.  I  have  been 
enabled  to  trace  in  thunder  and  lightning,  the  influence  of  the  Gulf  Stream  in  the  eastern  half  of  the  Atlantic  as 
far  North  as  the  parallel  of  55°  N.;  for  there  in  the  dead  of  winter,  a  thunder  storm  is  not  unusual. 

Reviewing  now  what  has  been  said  concerning  the  layers  of  cold  and  warm  water  along  the  European 
route  of  the  Gulf  Stream,  and  returning  to  the  cool  and  warm  streaks  mentioned  by  Lieut.  Walsh,  and 
claimed  by  the  Coast  Survey  as  the  discovery  of  a  "branch"  from  the  Gulf  Stream ;  it  appears  probable  that 
the  warm  waters  which  they  encountered,  and  reported  as  coming  from  the  Gulf  Stream,  are  the  warm  waters 
properly  due  the  latitude,  and  the  effect  of  the  South  America  shore  line  as  far  as  Cape  St.  Roque,  in  sending 
North,  its  warm  waters.  The  difference  of  temperature  may  be  partly  due,  aIso,;to  the  warm  waters  of  the  sur- 
face  beiug  separated  into  streaks  by  the  cooler  watsrs  of  the  submarine  current  which  by  the  agitation  of  the 
ocean  are  here  and  there  brought  to  the  surface  through  the  thin  layer  of  warm  surface  water. 

If  we  draw  a  line  of  a  degree  or  two  in  breadth  from  the  capes  of  the  Chesapeake  and  the  Delaware 
Bays  towards  Cape  St.  Roque  in  BrazU,  we  shall  find  in  this  direction,  after  crossing  the  Gulf  Stieam,  a  re- 
markable  layer  of  cold  water.  This  layer  extends  to  the  equator,  and  it  is  more  clearly  marked  at  some  seasons 
of  the  year  than  at  others : — so  much  so  that  I  have  been  at  a  loss  to  account  for  it.  Like  an  immense  lake,  it 
is  surrounded  with  water  of  a  higher  temperature.  It  cannot  therefore  bebrought  there  by  a  cold  surface  cur- 
rent.     It  is  strictly  a  layerj  in  contradistinction  to  a  current. 

The  only  idea  that  has  suggested  itself  in  explanation  of  this  phenomenon  is  in  the  conjecture  that  there 
may  be  stretching  off  in  this  direction,  a  submerged  mountain  range  or  ridge  at  the  bottom  of  the  sea,  across 
which  the  cold  waters  of  this  submarine  current,  as  it  forces  itself  down  towards  the  equator,  are  brought  to 
the  surface  by  the  agitation  of  the  waves. 

Standing  out  like  peaks  in  this  range  are  the  islands  of  Fernando  de  Noronha,  the  Penedo  de  San  Pedro, 
and  the  Bermudas.  The  islands  and  mountains  of  Cuba  occupy  a  position  which  a  mountain  spur  from  this 
sunken  range  might  be  supposed  to  occupy. 

Lieut.  Walsh,  in  the  ^^Taney,"  was  directed  to  run  across  this  supposed  submarine  range  of  mountains 
azig-zagline  of  deep-sea  soundings  from  the  equator  to  the  capes  of  Virginia.  But  unfortunately  his  schooner 
proved  unseaworthy,  and  he  had  to  abandon  this  interesting  part  of  his  work. 
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Capt.  Powell,  of  the  U.  S.  S.  "  John  Adams,"  in  1850,  found  himself  on  a  shoal  in  the  South  Atlantic, 
and  the  fact  was  first  made  known  entirely  by  the  change  in  temperature  of  the  surface  water.  Finding  the 
water  to  become  cool,  he  got  a  cast  of  the  deep-sea  lead,  and  found  bottom.  These  facts,  as  far  as  ihey  go, 
give  some  sort  of  pLiUsibility  to  the  conjecture,  concerning  this  streak  of  cool  water.  Lieut.  Commanding  S. 
P.  Lee,  of  the  "  Dolphin,"  has  instructions  thoroughly  to  investigate  this  question  of  depth. 

The  isotherms  of  60°,  50°,  and  40°,  take  a  northeastwardly  direction  across  the  Atlantic  and  show  the 
waters  of  the  ocean  to  be  as  warm,  indeed  warmer,  between  latitude  60°  and  65°  off  the  shores  of  Europe, 
than  they  are  on  this  side  near  the  parallels  of  40°  and  45°. 

That  the  Gulf  Stream  is  roof-shaped  :  that  is,  it  is  higher  in  the  middle  and  lower  at  the  edges — and  that 
it  has  a  roof-current  running  from  the  middle  or  axial  line  to  either  edge,  as  suggestei  in  1844,  has  been  proved 
by  experiments  since  made  with  regard  to  it,  by  officers  of  the  navy. 

Thus,  in  lowering  a  boat  to  try  a  current,  they  found  that  the  boat  would  invariably  be  drifted  towards 
one  side  or  other  of  the  stream,  while  the  vessel  herself  was  drifted  along  in  the  direction  of  it.  Now  were 
it  possible  to  make  a  vertical  section  across  the  Gulf  Stream,  the  top  of  it  would  appear  convex,  and  the  bot- 
tom  concave,  unless  where  the  bottom  of  it  reaches  the  bottom  of  the  sea. 

This-feature  of  the  Gulf  Stream,  throws  a  gleam  of  light  upon  the  locus  of  the  Gulf  weed,  by  proving  that 
its  place  of  growth  cannot  be  on  this  side  (west)  of  the  middle  of  that  stream.  No  Gulf  weed  is  ever  found 
west  of  the  axis  of  the  Gulf  Stream ;  and,  if  we  admit  the  top  of  the  stream  to  be  higher  in  the  middle  than  at 
the  edges,  it  would  be  difficult  to  imagine  how  the  Gulf  weed  should  cross  it,  or  get  from  one  side  of  it  to  the  other. 

The  inference,  therefore,  would  be,  that  as  all  the  Gulf  weed  which  is  seen  about  this  stream  is  on  its  eastern 
declivity,  the  locus  of  the  wced  must  be  somewhere  within  or  near  the  borders  of  the  stream,  and  to  the  east  of 
the  middle.  And  this  idea  is  strengthened  by  the  report  of  Captain  Scott,  a  most  intelligent  shipmaster,  who 
informs  me  that  he  has  seen  the  Gulf  weed  growing  on  the  Bahama  Banks.  I  have  specimens  of  it  which  he 
had  the  kindness  to  send  me,  with  seed  vessels,  plucked  up  from  the  bottom  while  at  anchor  on  the  edge  of 
the  Gulf  Stream.  Hence  we  account  for  the  fact  that  the  Gulf  weed  should  be  seen  on  the  eastern  and  not  on 
the  westem  borders  of  the  Gulf  Stream. 

A  study  of  the  Thermal  Charts  will  reward  the  student  with  new  and  better  ideas  as  to  the  system  of 
oceanic  circulation.  Plate  VII  exhibits  the  mean  geographical  position  of  the  isotherms  for  various  degrees 
of  Fahrenheit  from  80°  down  for  each  month.     These  lines  are  taken  from  the  Thermal  Charts,  series  D. 

Let  us  take  the  isotherm  of  80°  for  September  as  an  illustration  : — the  greatest  effect  of  the  solar  heat  is 
produced  upon  the  land  during  the  month  of  August;  but  this  chart  shows  that  it  is  September  before  the 
North  Atlantic  Ocean  is  fully  supplied  with  its  annual  store  of  heat  for  the  winter. 

We  see  clearly  enough  by  the  monthly  isotherm  for  80°,  that  the  western  half  of  the  Atlantic  Ocean  is 
beated  up,  not  by  the  Gulf  Stream  alone,  as  is  generally  supposed,  but  by  the  great  equatorial  cauldron  to  the 
west  of  longitude  35^,  and  to  the  north  of  Cape  St.  Roque,  in  Brazil.  The  lowest  reach  of  the  80°  isotherm 
for  September — if  we  except  the  remarkable  equatorial  flexure  which  actually  extends  from  40°  to  2°  N.,  and 
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rises  up  again  to  35°  N. — to  the  west  of  the  meridian  of  Cape  St.  Roque  is  above  its  highest  reach  to  the  east 
of  that  meridian.     And  now  that  we  have  the  fact,  how  obvious,  beautiful  and  striking  is  the  cause  ! 

Cape  St.  Roque  is  in  5°  S.  Now  study  the  configuration  of  the  Southern  American  continent  from  this 
Cape  to  the  Windward  Islands  of  the  West  Indies,  and  take  into  account  also,  certain  physical  conditions  of 
these  regions : — The  Amazon  always  at  a  high  temperature  because  it  runs  from  West  to  East,  is  pouring  an 
immense  column  of  warm  water  into  this  part  of  the  ocean.  As  this  water  and  the  heat  of  the  sun  raise  the 
teraperature  of  the  ocean  along  the  equatorial  sea-front  of  this  coast,  there  is  no  escape  for  the  liquid  element, 
as  it  grows  warmer  and  lighter,  except  to  the  North.  The  land  on  the  South  prevents  the  tepid  waters  from 
spreading  out  in  that  direction  as  they  may  do  to  the  eiist  of  35°  W.,  for  here  there  is  a  space  about  18°  of 
longitude  broad  in  which  the  sea  is  clear  both  to  the  North  and  South. 

They  must  consequently  flow  North.  A  mere  inspection  of  the  thermal  chart  is  sufficient  to  make  obvious 
the  fact,  that  the  warm  waters  which  are  found  East  of  the  usual  limits  assigned  the  Gulf  Stream,  and  between 
the  parallels  of  30°  and  40°  N.  do  not  come  from  the  Gulf  Stream,  but  from  this  great  equatorial  cauldron, 
which  Cape  St.  Roque  blocks  up  on  the  South,  and  which  forces  its  overheated  waters  up  to  the  40th  degree 
of  North  latitude,  not  through  the  Caribbean  sea  and  Gulf  Stream,  but  over  the  broad  surface  of  the  left  bosom 
of  the  Atlantic  ocean. 

Here  we  are  again  tempted  to  pause  and  admire  the  beautiful  revelations  wbich  in  the  benign  system  of 
terrestrial  adaptation,  these  researches  unfold  and  spread  out  before  us  for  comtemplation.  In  doing  this,  we 
shall  have  a  free  pardon  from  those  at  least  who  delight  "  to  look  though  nature  up  to  nature's  God." 

What  two  things  in  nature  can  be  apparently  more  remote  in  their  physical  relations  to  each  other,  than 
the  climate  of  western  Europe  and  the  profile  of  a  coast  line  in  South  America  ?  Yet  this  chart  reveals  to  us 
not  only  the  fact  that  these  relalions  between  the  two  are  most  intimate,  but  makes  us  acquainted  with  the 
arrangements  by  which  such  relations  are  established. 

The  barrier  which  the  South  American  shore  line  opposes  to  the  escape  on  the  South,  of  the  hot  waters 

from  this  great  equatorial  cauldron  of  St.  Roque,  causes  them  to  flow  North,  and,  in  September,  as  the  winter 

approaches,  to  heat  up  the  western  half  of  the  Atlantic  Ocean,  and  to  cover  it  with  a  mantle  of  warmth  above 

summer  heat  as  far  up  as  the  parallel  of  40°.     Here  heat  to  temper  the  winter  climate  of  western  Europe  is 

stored  away,  as  in  an  air  chamber  to  furnace-heated  apartments ;  and  during  the  winter,  when  the  fire  of  the 

solar  rays  sinks  down,  the  westwardly  winds  and  eastwardly  currents,  are  sent  to  perform  their  office  in  this 

benign  arrangement.   Though  unstable  and  capricious  to  us  they  seem  to  be,  they  nevertheless  "  fulfil  His  com- 

mandments"  with  regularity,  and  perform  their  offices  with  certamty.     In  tempering  the  climates  of  Europe 

with  heat  in  winter,  that  has  been  bottled  away  in  the  waters  of  the  ocean  during  summer,  they  are  to  be  le- 

garded  as  the  flues  and  the  regulators  for  distributing  at  the  right  time,  and  at  tbe  right  places,  in  the  right 

qttantities. 

6y  March,  when  <<  the  winter  is  passed  and  gone,"  the  furnace  which  had  been  started  by  the  rays  of 
40 
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the  sun  in  the  previous  summer,  and  which,  by  autumn,  had  heated  up  the  ocean  in  our  hemisphere,  h^s  gone 
down.  The  cauldron  of  St.  Roque,  ceasing  in  activity,  has  failed  in  its  supplies,  and  the  chambers  of  warmth 
upon  the  northern  sea,  having  been  exhausted  of  their  heated  water,  which  has  been  expended  in  the  manner 
already  explained,  have  contracted  their  limits.  The  surface  of  heated  water  which,  in  September,  was  spread 
out  over  the  western  half  of  the  Atlantic,  from  the  equator  to  the  parallel  of  40°  North,  and  which  raised  this 
immense  area  to  the  temperature  of  80°,  and  upwards,  is  not  to  be  found  in  early  spring  on  this  side  of  the 
parallelof8°N. 

The  isotherm  of  80°  in  March,  after  quitting  the  Caribbean  sea,  runs  along  parallel  with  the  South 
American  coast,  towards  Cape  St.  Roque,  keeping  some  8°  or  10°  from  it.  Therefore  the  heat  dispensed 
over  Europe  from  this  cauldron  falls  off  in  March.  But  at  this  season,  the  sun  comes  forth  with  fresh  supplies ;  he 
then  crosses  the  line  and  passes  over  into  the  northern  hemisphere ;  and  the  charts  shew  that  the  process  of 
heating  the  water  in  this  great  cauldron  for  the  next  winter  is  now  about  to  commence. 

In  the  meantime,  so  benign  is  the  system  of  cosmical  arrangements,  another  process  of  raising  the  tem- 
perature  of  Europe  commences.  The  land  is  more  readily  impressed  than  the  sea,  by  the  heat  of  the  solar  rays : 
at  this  season  then,  the  summer  climate  due  these  transatlantic  latitudes  is  modified  by  the  action  of  the  sun's 
rays  directly  upon  the  land.  The  land  receives  heat  from  them,  but  instead  of  having  the  capacity  of  water  for 
reserving  it,  it  imparts  it  straightway  to  the  air,  and  thus  the  proper  climate,  because  it  is  the  climate  which  the 
Creator  has,  for  his  own  wise  purposes,  allotted  to  this  portion  of  the  earth,  is  maintained  until  the  marine 
cauldron  of  Cape  St.  Roque  is  again  heated  and  brought  into  the  state  for  supplying  the  means  of  maintaining  the 
needful  temperature  in  Europe  during  the  absence  of  the  sun  in  the  other  hemisphere. 

In  like  manner  the  Gulf  of  Guinea  forms  a  cauldron  and  a  fumace,  and  spreads  out  over  the  South  Atlan- 
tic  an  air  chamber  for  heating  up  in  winter,  and  keeping  warm,  the  extra-tropical  regions  of  South  America. 
Every  traveller  has  remarked  upon  the  mild  climate  of  Patagonia  and  the  Falkland  Islands. 

*^  Temperature  in  high  southern  latitudes,"  says  a  very  close  observer  who  is  co-operating  with  me  in  col- 
lecting  materials  for  the  charts,  "  differs  greatly  from  the  temperature  in  northern.  In  southern  latitudes  there 
seems  to  be  no  extremes  of  heat  and  cold  as  at  the  North. 

"Newport,  R.  I.,  for  instance,  latitude  41°  N.,  longitude  71°  W.,  and  Rio  Negro,  latitude  41°  S.,  and 
longitude  63°  W.,  as  a  comparison : 

"  In  the  former,  cattle  have  to  be  stabled  and  fed  during  the  winter,  not  being  able  to  get  a  living  in  the 
fields  on  account  of  snow  and  ice. 

"  In  the  latter,  the  cattle  feed  in  the  fields  all  the  winter,  there  being  plenty  of  vegetation  and  no  use  of  hay. 

"On  the  Falkland  Islands,  (latitude  51-2°  S.,)  thousands  of  bullocks,  sheep,  and  horses,  are  runnmg 
wild  over  the  country  gatfaering  a  living  all  through  the  winter." 

We  should  therefore  faave,  on  the  eastern  side  of  the  South  Atlantic,  the  counterpart  of  the  warm 
isotherms  which  stretch  up  on  the  westem  side  of  the  North. 

The  water  in  the  equatorial  cauldron  of  Guinea  cannot  escape  North  :  the  shore  Jine  will  not  permit  it.     It 
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TOUst  therefore  overflow  to  the  South,  as  that  of  St.  Roque  does  to  the  North,  carrying  to  Patagonia  and  the 
Falkland  Islands,  beyond  50°  S.,  the  winter  climate  of  Charleston,  South  Carolina,  on  our  side  of  the  North 
Atlantic;  or  of  ihe  "Em^rald  Island,"  on  the  other. 

From  this  source  and  from  the  Lagullas  current,  which  rereives  its  heat  from  the  Indian  Ocean,  the  South 
Atlantic  is  covcred  with  a  mantle  of  warmth  which  tempers  lo  such  a  remarkable  degree  the  climate  of  South 
America. 

Because  Western  Europe  had  a  mild  climate  and  an  ocean  to  the  westward,  and  the  eastern  shores  of 
North  America  a  severe  winter  climate  and  an  ocean  t.>  the  eastward,  a  generalization  has  been  deduced  as  to 
the  climates  of  countries  which  have  an  ocean  to  the  West,  and  of  those  which  have  an  oceanlo  the  East,  which 
does  not  hold  good. 

This  cauldron  in  the  Gulf  of  Guinea  and  the  Indian  Ocean,  which  heats  water  for*the  South  Atlantic, 
causes  this  rule,  so  far  as  ihe  extra-tropical  climate  of  South  America  is  concerned,  to  have  its  exceptions. 

All  geographers  have  noticed,  and  philosophers  have  frequently  remarked  upon,  the  conformity  as  to  the 
shore-lin«  profile  of  equatorial  America  and  equatorial  Africa. 

It  is  true,  we  cannot  now  tell  the  reason,  though  explanations,  founded  upon  mere  conjecture,  have  been 
ofTered,  why  there  sh(»uld  be  this  sort  of  jutting  in  and  jutting  out  of  the  shore  line,  as  at  Cape  St.  Roque 
and  the  Gulf  of  Guinea,  on  opposite  sides  of  the  Atlantic  ;  but  one  of  the  purposes  at  least,  which  this  pecu- 
liar  confio^uration  was  intended  to  subserve  is  without  doubt  now  revealed  to  us. 

We  see  that  by  this  configuration,  two  cisterns  of  hot  water  are  formed  in  this  ocean,  one  of  which  dis- 
tributes  heat  and  warmth  to  Western  Europe;  the  other,  at  the  opposite  season,  tempers  the  climate  of  Eastern 
Patagonia. 

Phlegmatic  must  be  the  mind  that  is  not  impressed  with  ideas  of  grandeur  and  simplicity  as  it  contem- 
plates  that  exquisite  design,  those  benign  and  beautiful  arrangements,  by  which  the  climate  of  one  hemisphere 
is  made  to  depend  upon  the  curve  of  that  line  against  which  the  sea  is  made  to  dash  its  waves  in  the  other. 
Impressed  with  the  perfection  of  terrestrial  adaptations,  he  who  studies  the  economy  of  the  great  cosmical  ar- 
rangements  is  reminded  that  not  only  is  there  design  in  giving  shore  lines  their  profile,  the  land  and  the  water 
their  proportions,  and  in  placing  the  desert  and  the  pool  where  they  are ;  but  the  conviction  is  forced  upon  him 
also,  that  eveiy  hill  and  valley,  with  the  grass  upon  its  sides,  have  each  its  office  to  perform  in  the  grand  design. 

Returning  now  to  the  study  of  Plate  VII,  and  to  the  contemplation  of  the  isotherms  of  80^,  for  the  different 
months,  we  are  struck  with  the  remarkable  bending  of  all  these  lines  towards  the  equator,  on  the  eastern  side 
of  the  Atlantic.  This  feature  in  them  indicates,  more  surely  than  any  direct  observations  upon  the  currents 
can  do,  the  presence,  along  the  African  shores,  of  a  large  volume  of  cooler  and  running  waters. 

These  are  the  waters  which,  heated  up  in  the  cauldron  of  St.  Roque,  in  the  Caribbeau  Sea,  and  Gulf  of 
Mexico,  have  been  made  to  run  to  the  North,  loaded  with  heat,  to  temper  climates  there.  Ilaving  performed 
this  office,  they  are  obedient  still  to  the  "  Mighty  Voice''  which  the  winds  and  the  waves  obey.  They  are  re- 
tuming  by  this  channel  along  the  African  shore  to  be  again  replenished  with  warmth  and  to  keep  up  the  system 
of  beneficent  and  wholesome  circulation  designed  for  the  ocean. 
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The  thermal  charts  abound  with  beautiful  resuhs  and  instructive  facts,  all  of  which  are  express^d  by  the 
charts  themselves  much  more  clearly  and  forcibly  than  my  pen  can  utter  them. 

It  is  proposed  to  construct  from  the  same  journals,  which  have  afforded  the  materials  for  these  thermal 
charts  of  the  Atlantic,  which  journals  give  the  temperature  of  the  air,  also  another  set  of  thermal  charts  which 
shall  relate  to  the  temperature  of  the  atmosphere  over  Ihe  ocean,  though  Professor  Dove,  by  means  of  his  valua- 
ble  thermal  charts  of  the  atmosphere,  has  rendered  this  labor  much  less  interesting  than  in  the  absence  of  his 
exquisite  work  it  would  have  been  ;  for  it  has  already  been  shown  by  this  series  of  charts,  in  connection  wilh  his, 
that  the  remarkable  bending  of  his  isotherms  as  they  enter  the  land  along  the  western  shores  of  Northern  Europe 
and  America,  is  owing  in  a  great  degree  to  the  manner  in  which  the  aqueous  curves  of  equal  temperature 
approach  those  shores. 

These  charts  will  show  very  conclusively,  and  in  a  manner  the  most  striking,  that  the  mean  temperature 
of  the  ocean  at  the  surface  is  higher  than  that  of  the  atmosphere. 


The  Track  Charts. 


The  charts  numbered  series  A,  are  the  "Track  Charts."  Charts  of  thisletter  have  beenpublished  forthe 
North  Atlantic,  in  eight  large  sheets,  for  the  South  Atlantic,  in  six ;  and  for  the  west  coast  of  America,  in 
four.  The  remaining  number  of  this  series,  both  for  the  Indian  and  Pacific  oceans,  are  in  process  of  con- 
struction.     They  are  all  on  a  scide  of  0.8  in.  to  a  degree  at  the  Equator. 

The  different  sheets  of  this  series  show  at  a  glance  the  frequented  and  unfrequenteJ  parts  of  the  ocean  ; 
they  inform  the  navigator  as  to  the  general  character  of  the  wind  and  weather,  the  force  and  direction  of  the 
currents  encountered  by  those  who  have  preceded  him  in  thesame  part  of  the  ocean,  and  at  the  same  season 
of  the  year. 

I  have  obtained*  a  list  of  arrivals  at  San  Francisco  from  the  Atlantic  ports  of  the  United  States  and  Europe 
up  to  the  middle  of  December,  1850.  Taking  the  shortest  passage  for  each  month  by  American,  English, 
French  and  Dutch  vessels,  we  find  that  the  American  vessels  which  arrived  there  afler  the  shortest  passage  in 
May,  June,  Julyy  September,  November  and  December,  had  each  these  charts  on  board.  Of  the  vessels  thus 
furnished,  the  shortest  passage  was  by  the  Sea  Witch  in  97  days,t  the  average  of  the  six  being  114  days. 
The  shortest  of  the  other  six  which  did  not  have  the  charts  was  119  days,  and  the  average  128. 
Mean  average,  taking  the  shortest  passage  only  for  each  month : 

For  American  vessels,  122  days. 
"  English         «        167*  " 
"  French  "        182t  " 

"  Dutch  "        109i  " 


*See  San  FrancMCO  Herald,  Janufkry  1,1851.    f  The  shortett  pauage  aiace  made,  is  by  the  •^Flying  Cloud,"  in  69  daye  21  hoon. 
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The  average  passage  of  a//  the  American  vessels  that  arrived  during  the  year  is  187 J  days,  i.  e.  73 J  days 
longer  than  the  mean  of  the  6  shortest  passages  with  the  charts  on  board  ;  59^  longer  than  the  six  shortest 
without  the  charts^ — ^20  days  longer  than  the  average  of  the  8  shortcst  by  English ;  4}  days  longer  than  the  8 
shortest  by  Frenchy  and  3  days  shorter  tfaan  the  raean  of  the  7  shortest  passages  by  Dutch  vessels. 

These  charts  are  highly  prized  by  practicai  navigators,  and  are  eagerly  sought  after  by  them. 

This  Bertes  as  far  as  published  is  the  work  of  Lieutenant  Whiting,  Passed  M idshipmen  Wyman,  Oibbon, 
Beaumont,  Temple  and  Wooley ;  and  of  Professors  Flye  and  Benedict,  aU  of  the  Navy. 


The  Trade  Wind  CbarL 


Thc  charts  of  the  series,  marked  letter  B,  are  illustrative  of  the  trade  winds  and  theregions  ofcalms 

»nd  monsoons  contiguous  thereto.     They  are  constructed  according  to  a  peculiar  system  of  engraved  squares. 

This  series,  published  only  for  the  Atlantic,  shows  that  the  N.  E.  trade  winds  occupy  a  belt  or  zone  ex- 

tending  in  length  from  East  to  West  across  that  ocean,  having  a  variable  breadth  of  from  17°  to  35°  of  lati- 

tude.    Its  average  mean  breadth  is  about  23°;  and  in  its  extreme  range  it  extends  from  3°  South  to  35°  North 

according  to  the  seasoa  of  the  year. 

This  zone  makes  two  vibrations  in  a  year.     It  reaches  its  extreme  northern  declination  usually  in  Sep* 

tember.     Then  returning  and  following  the  Sun,  it  reaches  its  southern  extreme  in  March  and  April.     Being 

stationary  for  two  or  three  raonths,  between  3°  and  4°  North,  it  commences  to  feturn  North,  and  in  the  months 

of  August,  September,  and  October,  its  other  stationary  period,  it  is  seldom  or  never  found  to  the  South  of 

the  parallel  of  9°  N.     The  parallel  of  9°  N.  may  be  taken  as  the  mean  limit  of  the  equatoiial  border  of  the 

zone  of  N.  E.  Trades. 

The  S.  E.  trade  winds  occupy  a  similar  zone  in  the  South  Atlantic,  with  a  like  vibratory  motion.     The 

mean  equatorial  limit  of  this  zone  instead  of  being  near  theparallel  of  9°  South,  to  correspond  with  the  zone 

of  the  n($Hhem  hemisphere,  is  in  about  3°  North« 

It  is  a  remarkable  phenomenon,  discovered  in  the  course  of  these  investigations,  that  the  S.  E.  trade  winds 

blow  with  more  force  than  do  their  congeners  of  the  northern  hemisphere.     They  have  force  enough  to  push 

tbe  latter  with  their  belt  back  towards  the  North,  intruding  occasionally  in  die  late  summer,  and  in  the  early 

fall  months,  as  far  as  the  parallel  of  9°  North.     Whereas ,  out  of  many  thousands  of  records  examined,  it  does 

not  appear  that  the  belt  of  N.  E.  trade  winds  is  ever  found  to  cross  the  parallel  of  3°  South. 

The  two  zones  of  winds  are  characterized  by  a  like  difference  of  strength  in  the  Pacific.     The  S.  E.  trade 

winds  of  the  Atlantic  ocean  have  force  enough  to  push  their  equatorial  limits  over  into  the  northem  hemisphere, 

and  to  maintain  them  there  during  the  greater  part  of  the  year.    The  reverse  is  never  the  case  :  the  N.  E. 

trades  have  not  the  force  to  crowd  out  the  S.  E*  trades,  and  to  maintain  themselves  for  any  month  of  the  year 

in  the  southem  hemisphere. 
41 


Digitized  by 


Google 


278  TH£  WIND  AND  CURBENT  CHARTS. 

The  prevaiKng  direction  of  what  are  called  ihe  N.  E.  trade  winds  is,  as  nearly  as  the  observations  whicb 
mariners  usually  fiimish  enable  me  to  determine»  about  £.  N.  £. 

By  resolving  the  forces  which  it  is  supposed  are  the  principal  forces  that  put  those  winds  in  motion,  viz : 
calorific  action  of  the  Sun,  and  diumal  rotation  of  the  earth,  we  are  led  to  the  conclusion,  that  the  latter  is 
much  the  greater  of  the  two  in  its  effects  upon  the  trade  winds  of  the  northern  hemisphere.  But  not  to  such 
an  extent  is  it  greater  in  its  effects  upon  those  of  the  southern.  We  havc  seen  that  those  two  opposing  cur- 
rents  of  wind  are  so  unequally  balanced  that  one  recedes  before  tbe  other,  and  that  the  current  from  the  southero 
hemisphere  is  larger  in  volume ;  i,  e.,  it  moves  a  greater  zone  or  belt  of  air.  The  S.  E.  trade  winds  discbarge 
themselves  over  the  equator, — i.  «.,  across  a  great  circle, — into  the  region  of  equatorial  calms ;  while  ihe  N.  E. 
trade  winds  discharge  themselves  into  the  same  region  over  a  parallel  of  latitude,  and  consequently  over  a  small 
circle.  If  therefore  we  take  what  obtains  in  the  Atlantic  as  the  type  of  what  obtains  entirely  around  the  earth, 
as  it  regards  the  trade  winds,  we  shall  see  that  the  S.  £.  trade  winds  keep  in  motion  more  air  than  the  N.  £• 
do,  by  a  quantity  at  least  proportioned  to  the  difference  between  the  circumference  of  the  earth  at  the  equator, 
and  the  circumference  of  the  earth  at  the  parallel  of  latitude  of  9°  N.  For  if  we  suppose  that  those  two 
perpetual  currents  of  air  extend  the  same  distance  from  tbe  surface  of  the  earth,  and  move  with  the  same 
velocity,  a  greater  volume  from  the  South  would  flow  across  the  equator  in  a  given  time,  than  would  flow  from 
the  Nortb  over  the  parallel  of  9^  in  the  same  time ;  the  ratio  between  the  two  quantities  would  be  as  red. 
to  the  sec.  of  9°.  Besides  thiis,  the  quantity  of  land  lying  within  and  to  tbe  Nortb  of  the  region  of  the  N.  £. 
trade  winds  is  much  greater  than  the  quantity  within  and  to  the  South  of  tbe  region  of  tbe  S.  £•  trade  winds. 
In  consequence  of  this,  the  mean  level  of  the  earth's  surface  within  the  region  of  the  N.  E.  trade  winds  is,  it 
may  reasonably  be  supposed,  somewhat  above  the  mean  level  of  that  part  whicb  is  within  the  region  of  the 
S.  £.  trade  winds.  And  as  theN.  £.  trade  winds  blow  under  tbe  influence  of  a  greater  extent  of  land  surface 
tban  the  S.  E.  trades  do,  the  former  are  more  obstructed  in  their  course  than  tbe  latter,  by  the  forests,  the 
mountain  ranges,  unequally  beated  surfaces  and  other  such  like  inequalities. 

As  already  stated,  tbe  charts  show  that  tbe  momentum  of  the  S.  £.  trade  winds  is  sufiicient  to  push  the 
equatorial  limits  of  their  nortbern  congeners  back  into  the  nortbera  hemisphere,  and  to  keep  them  at  a  mean, 
as  far  Nortb  as  tbe  9tb  parallel  of  Nortb  latitude.  Besides  this  fact,  our  investigations  also  indicate  that 
wbile  tbe  N.  £.  trade  winds,  so  called,  make  an  angle  in  tbeir  general  course  of  about  23°  with  the  equator, 
(£.  N.  £.,)  those  of  the  S.  E.  make  an  angle  of  30°  or  more  with  the  equator  (S.  £.  by  £.)  I  speak  of 
those  in  the  Atlantic  :  tbus  indicating  that  tbe  latter  approach  the  equator  more  directly  in  their  course  than  do 
the  otbers,  and  that  consequently,  the  effectof  the  diurnal  rotation  of  the  earth  being  thesame  for  like  parallels, 
North  and  Soutb,  the  calorific  influence  of  the  Sun,  exerts  more  power  in  giving  motion  to  the  southern  than 
to  the  northem  system  of  Atlantlc  trade  winds. 

That  such  is  the  case  in  nature  is  rendered  still  more  probable  from  this  consideration :  all  the  great 
deserts  are  in  tbe  northern  hemispbere,  and  the  land  surface  is  also  raucb  greater  on  our  side  of  the  equator 
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The  action  of  the  Sun  upon  these  unequally  absorbing  and  radiating  surfaces  in  and  behind,  or  to  the  north' 
ward  of  the  N.  E.  trades  probably  tends  to  retard  these  winds,  and  to  draw  large  volumes  of  the  atmosphere 
that  otherwise  would  be  moved  by  them,  back  to  supply  the  partial  yacuums  made  by  the  heat  of  the  Sun,  as 
it  pours  down  with  active  intensity,  its  rays  upon  the  vast  plains  of  burning  sands  and  unequally  heated  land 
surfaces  in  our  overheated  hemisphere.  The  N.  W.  winds  of  the  southern,  are  stronger  than  the  S.  W.  winda 
of  the  northern  hemisphere. 

The  charts  shows  that  the  influence  of  the  land  upon  the  normal  directions  of  the  wind  at  sea,  is  an  im- 
mense  influence.     It  is  frequently  traced  for  a  thousand  miles  or  more  out  upon  the  ocean. 

For  instance :  the  action  of  the  Sun's  rays  upon  the  great  deserts  and  arid  plains  of  Africa,  in  the  summer 
and  autumnal  months,  is  such  as  to  be  felt  nearly  across  the  Atlantic  ocean  between  the  equator  and  the  par- 
allel  of  13^  North.  Between  this  parallel  and  the  equator,  the  trade  winds  are  turned  back  by  the  heated 
plains  of  Africa,  and  are  caused  to  blow  a  regular  southwardly  monsoon  for  six  months. 

This  monsoon  is  a  discovery  which  has  been  fully  and  completely  developed  by  the  charts  and  the  inves- 
tigations  connected  with  thefti.  They  (the  monsoond)  blow  towards  the  coast  of  Africa  from  June  to  Novem- 
ber,  bclusive.  They  bring  the  rains  which  divide  the  season  in  these  parts  of  the  African  coast.  The  region 
of  the  occan  embraced  by  the  monsoons  is  cuniform  in  its  shape,  having  its  base  resting  upon  Africa,  aad  its 
aper  streaching  over  'lill  within  10°  or  15°  of  the  mouth  of  the  Amazon. 

Indeed,  when  we  come  to  study  the  eflects  of  South  America  and  Africa,  (as  developed  by  these  charts,) 
upon  the  winds  at  sea,  we  should  be  led  to  the  conclusion — had  the  foot  of  civUized  man  never  trod  the  interior 
of  these  two  continents — that  the  climate  of  one  is  humid ;  that  its  \  alleys  are  for  the  most  part  covered  with 
vegetation  which  protects  its  surface  from  the  Sun's  rays ;  while  the  plains  of  the  other  are  arid  and  naked ; 
and  for  the  most  part  act  like  furnaces  in  diawing  the  winds  from  the  sea  to  supply  air  for  the  ascending 
columns  which  rise  from  its  overheated  plains. 

Pushing  these  facts  and  arguments  still  further,  these  beautiful  and  interesting  researches  seem  ahready 
sufficient  almost  to  justify  the  assertion,  that  were  it  not  for  the  Great  Desert  of  Zahara  and  other  arid  plains 
of  Africa,  the  western  shores  of  that  continent  within  the  trade  windregion  would  bealmost,  if  not  altogether, 
as  rainless  and  sterile  as  the  desert  itself. 

These  investigations,  with  their  beautiful  devdopments  eagerly  captivate  the  mind ;  giving  wings  to  the 
imagination,  they  teach  us  to  regard  the  sandy  deserts,  and  arid  plants,  and  the  inland  basins  of  the  earth,  as 
compensations  in  the  great  system  of  atmospherical  circulation.  Like  counterpoises  to  the  telescope,  which 
the  astronomer  regards  as  incumbrances  to  hb  instrument,  these  wastes  serve  as  make-weights,  to  give  cer- 
tainty  and  smoothness  of  motion ; — facility,  and  accuracy  to  the  workings  of  the  macbine. 

The  meteorological  and  physical  researches  with  which  the  ^^  Wind  and  Current  Charts"  are  connected, 
relate  only  to  the  sea.  Already  the  mariner  has  felt  and  acknowledged  the  importance  of  them.  Commerce 
and  navigation  are  reaping  bcnefits  from  them  of  great  moment.  The  merchants  of  Bombay  and  American 
navigators,  with  that  regard  for  the  practical  and  useful  wfaich  adoms  their  character  and  makes  them  renowned. 
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have  nobly  stepped  forward,  and  volunteered  to  co-operate  with  me  in  collecting  facts  for  the  further  prosecu- 
tion  of  the  work.  More  than  a  thousand  ships  are  now  daily  and  hourly  occupied  in  all  parts  of  the  ocean  in 
making  and  recording,  each  a  prescribed  series  of  observations  upou  the  winds  and  the  currents,  the  rains,  the 
calms,  the  storms,  the  thunder  and  the  lightning; — the  fogs,  and  clouds,  and  drifl — the  temperature  of  the  air 
and  water ;  and  all  other  subjects  and  objects,  facts  and  phenomena,  which  are  of  interest  to  navigation  and 
to  science.  By  a  recent  order  of  the  Board  of  Admiralty  also,  every  captain  and  master  in  the  English  navy 
aie  required  to  keep  a  "  Track  Chari*^  of  the  ship. 

Enough  of  ^'  Abstract  Logs''  has  already  been  collected  at  this  office  to  make  upwards  of  two  hundred 
large  manuscript  volumes,  averaging  each  from  two  to  three  thousand  days'  observations,  and  the  number  is 
constantly  increasing ;  indeed,  the  materials  increase  faster  than  I  have  force  to  ditouss  them. 

When  we  travel  out  upon  the  ocean,  and  get  beyond  the  influence  of  the  land  upon  the  winds,  we  find 
,ourseIves  in  a  field  particularly  favorable  for  studying  the  general  laws  of  atmospherical  circulation. 

Here,  beyond  the  reach  of  the  great  equatorial  and  polar  currents  of  the  sea,  there  are  no  unduly  heated 
surfaces,  no  mountain  ranges,  or  other  obstructions  to  the  circulation  of  the  atmosphere ;  nothing  to  disturb  it 
in  its  natural  courses.  The  sea,  therefore,  is  the  field  for  observing  the  operations  of  the  general  laws  which 
govern  its  circulation.  Observations  on  the  land  will  enable  us  to  to  discover  the  exceptions.  But  from  the  sea 
we  shall  get  the  rule.  Each  valley,  every  mountain  range  and  local  district,  may  be  said  to  have  its  own 
pecuUar  system  of  calms,  vnnds,  rains,  and  droughts.     But  not  so  the  surface  of  the  broad  ocean. 

In  this  connexion  I  beg  leave  to  call  the  attention  of  meteorologists  on  shore  to  the  importance  of  intro- 
ducing  a  special  column  in  their  joumals,  to  show  what  are  the  rainy  winds  at  each  station,  and  for  each 
season  of  the  year. 

Upon  every  water-shed  which  is  drained  into  the  sea,  the  precipitation  may  be  considered  as  greater  than 
the  evaporation  for  the  whole  extent  of  the  shed  so  drained,  by  the  amount  of  water  which  runs  oS  into  the 
sea«  In  this  view,  all  rivers  may  be  regarded  as  immense  rain  gauges ;  and  the  volume  of  water  annually  dis- 
charged  by  any  one,  as  an  expression  of  the  quantity  which  is  annually  evaporated  from  the  sea,  carried  back 
by  the  winds,  and  precipitated  throughout  the  whole  extent  of  the  valley  that  is  drained  by  it.  Now,  if  we 
knew  the  rain  winds  from  the  dry,  for  each  locality  and  season  generally  throughout  such  a  basin,  we  should  be 
enabled  to  determine,  with  some  degree  of  probability  at  least,  as  to  the  part  of  the  ocean  from  which  such 
rains  were  evaporated.  And  thus,  notwithstanding  all  the  eddies  caused  by  mountain  chains,  and  other  uneven 
surfaces,  we  might  detect  the  general  course  of  the  atmospherical  circulation  over  the  land  as  well  as  the  sea, 
and  make  the  general  courses  of  ciiculation  in  each  valley  as  obvious  to  the  mind  of  the  philosopher  as  is  the 
current  of  the  Mississippi,  or  of  any  other  great  river,  to  his  senses. '  That  river  so  abounds  with  eddies,  that 
it  is  difficult  to  tell  by  regarding  small  portions  of  its  surface  only,  which  way  the  water  is  flowing-  But  when 
we  come  to  regard  the  drift  wood  and  the  whole  river,  we  are  left  in  no  doubt  as  to  the  onward  course  of  the 
main  stream  itself,  with  all  its  eddies  and  whirlpools. 

These  investigations  as  to  the  winds  at  sea  indicate  that  the  vapors  which  supply  the  sources  of  the  Amazon 
with  rain,  are  taken  up  from  the  Atlantic  ocean  by  the  N.  E.  and  S.  E.  trade  winds. 
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TTliesB  investigations  show  that  the  trade  wind  regions  of  the  ocean,  beyond  the  immediate  vicinitjr  of  the 
land,  are,  for  the  most  part,  rainless  regions;  and  that  the  trade-wind  zones  may  be  described  in  a  hyetograpbic 
^ense  as  the  evaporating  regions. 

Th6y  also  show,  or  rather  indicate  as  a  general  rule,  that,  leaving  the  polar  liraits  of  the  two  trade  wind 
«ysteras,  and  approaching  tfae  nearest  pole,  the  precipitation  is  greater  than  the  evaporation,  until  the  point  df 
ftiaximum  cold  is  reached. 

They  also  indicate  as  a  general  riile,  that  the  S.  E.  and  N>  £.  trade  wiiids  which  t^ome  from  a 
lower  and  go  to  a  higher  temperaturc,  are  the  evaporating  winds,  t.  e.,  they  evaporate  more  than  they  precipt^ 
tate ;  while  those  winds  which  come  from  a  higher  and  go  to  a  lower  temperature,  are  the  rain  winds,  t.  e.  they 
precipilate  -more  than*thejrev?porate*-  -Hiatsiicb  is  tbe^ease,  tbese  <:harts  indicate;  reason  t«%ches  it  to  us; 
«nd  philosophy  tells  us  it  is  sc 

The  results  of  these  charts,  therefbre,  suggest  the  inquiry  as  to  the  s^ciency  of  the  Ailantic,  after  supply^ 
ing  the  sources  of  the  Amazon  and  its  tributaries  with  their  waters,  to  supply  also  the  sources  of  the  Mi^sfs-^ 
«ippi  and  the  St  Lawrence,  and  of  all  tfae  rivers,  great  and  small,  of  Nortfa  Amertca  and  Europe. 

A  careful  study  of  the  rain  winds,  in  connexion  withtfae  ^*  Wind  and  Current  Gfaarts,"  will  probably  ki* 
dicate  to  us  Uie  ^^  springs-  in  tfae  ocean,'^  wfaicfa  supply  tfae  vapors  for  tfae  rainsthat  &re  earried  dlFby^tfaoie 
great  rivers* 

"  AIl  tfae  rivers  run  unto  tfae  sea:  yet  the  sea  is  not  fuH ;  uhto  tfae  place  from  wfaence  Ifaey  come  ^itfaer 
tfaey  return  again^" 

Returning  now  to  tfae  trade  winds  of  tfae  Atlantic  :--^Tfaere  is  between  the  two  systems,  a  region  of  calms^ 
known  as  tfae  equatorial  calms«  It  faas  a  mean  average  breadtfa  of  about  six  degrees  of  latitude.  In  tfais 
region,  tfae  air  wfaicfa  is  brougfat  along  to  tfae  equator  by  tfae  N^  E.  and  S.  E«  trades,  aseends» 

If  we  liken  the  belt  of  equatorial  calms  to  an  immense  atmospherical  trougfa,  extending,  as  it  does, 
entirely  around.  tfae  eartfa,  and  if  we  liken  tfae  N.  E.  and  S«  E.  trade  winds  to  two  streams  discfaarging  tfaemsel ves 
into  it,  we  sfaall  see  that  we  have  two  currents  perpetually  running  in  at  \ke  bottom ;  and  that  therefore  i^e 
must  have  as  mucfa  air  as  tfae  two  currents  bring  in  at  tfae  bottom,  td  flow  out  at  tfae  top.  Wfaat  flows  out  at 
the  top  is  carried  back  nortfa  and  soutfa,  by  tfaese  upper  currents,^faicfa  are  tfaus  proved  to  exist  atid  lo  flow 
couBter  to  the  trade  winds. 

Using  still  furtfaer  tfais  mode  of  illustration; — if  we  liken  tfae  calra  belt  *of  Cancer,  atid  &e  calm  belt  bt  Ca* 
pricom,  eacfa  to  a  great  atmospfae^ical  trougfa  extending  around  tfae  eartfa  also,  we  sfaaU  s^e  diat  in  tfais  case 
the  currents  are  running  in  at  the  top  and  out  at  tfae  bottom ;  faere  tfae  current  firora  the  equator  meett  in  tfae 
upper  regions,  tfae  current  from  the  poles ;  the  two  dcscend ;  atid  tfae  atmdspfaere  wfaicfa  tfaey  tfau^  pour  into 
these  belts  run  out  at  tfae  bottom— ^on  one  side  towards  tfae  equator,  as  the  per^etual  trade  winds ; — onthe  otfaer, 
towards  tfae  poles  as  tfae  prevailing  winds  of  tfae  tfae  regions  between  tfaese  belts  and  the  polar  circles. 

Tfae belt  of  equatorial  calms is  a belt  of  constant  precipitation.     Capt.  'WHkes,  of  tfae Etprorii^gExpedi- 

'tion,  wfaen  fae  crossed  it  in  1838,  found  it  to  extend  from  4^  N.  to  12^  N>     He  was  ten  day  in  crossing  it, 
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and  duiing  those  ten  ds^ys  raia  fell  to  the  depth  of  6.15  inches,  or  at  the  rate  of  18  feet  and  upwards  during 
the  jrear. 

This  belt  of  calms  vibrates  up  and  down  the  ocean  as  the  belts  of  the  trade  winds  do.  In  the  summer 
Dionths  it  is  found  between  the  parallels  of  S^  and  14^  of  North  latitude,  and  in  the  spring  between  5^  S.  and 
4^N. 

By  this  chart  the  navigator  can  tell  what  places  within  the  range  of  this  zone,  have,  during  the  year,  two 
rainy  seasons,  what  one,  and  what  are  the  rainy  moiiths  for  each  locality. 

Were  the  N.  E.  and  the  S.  £.  trades  with  the  belt  of  equatorial  calms  of  difTerent  colors  and  visible  to 
an  astronomer  in  one  of  the  planets^  he  might,  by  the  motion  of  these  belts  or  girdles  alone,  tell  the  seasons 
with  us. 

He  would  see  them  at  one  season  going  North,  then  appearing  stationary,  and  then  commencing  thetr 
return  to  the  South.  But  though  he  would  observe  that  they  follow  the  Sun  in  his  annual  course,  he  would 
remark  that  they  do  not  change  their  latitude,  as  much  as  the  Sun  does  his  declination ;  he  would  therefore 
discover  that  their  extremes  of  declination  are  not  so  far  asunder  as  the  tropics  of  Cancer  and  Capricom, 
though  in  certain  seasons  the  changes  from  day  to  day  are  very  great.  He  would  observe  that  these  zones  of 
winds  and  calms  have  their  tropics  or  stationary  nodes,  about  which  they  linger  near  three  months  at  a  time ; 
and  that  they  pass  from  one  of  their  tropics  to  the  pther  in  a  little  less  than  another  three  months.  Thus  he 
would  observe  the  whole  system  of  belts  to  go  North  from  the  latter  part  of  May  till  some  time  in  August. 
Then  they  would  stop  and  remain  stationary  till  winter,  in  December ;  whrn  again  thejr  would  commence  to 
move  rapidly  over  the  ocean,  and  down  towards  the  South,  until  the  last  of  February  or  the  first  of  March  ; 
tben  again  they  would  become  stationary  and  remain  about  this^  their  southern  tropic,  till  May  again. 

The  zone  of  the  S.  E.  trade  winds  would  present  to  him  its  northern  edge  inclined  somewhat  to  the  equator  ^ 
commencing  near  the  coast  of  Africa  and  tracing  the  usual  outlines  of  this  edge  over  towards  South  America, 
he  would  discover  that  it  approached  the  equator  at  an  angle  of  about  18^  ;  and  our  supposed  astronomer  would 
announce  that  the  equatorial  edge  of  the  zone  of  S.  E.  trades  in  the  Atlantic  is  inclined  towards  the  equator  at 
an  angle  of  16°— that  it  lies  W.  15°  N.,  and  E.  15°  S. 

Turning  his  attention  now  to  the  belt  of  N.  E.  trade  winds,  he  would  observe  the  equatorial  edge  of  this 
zone  to  be  somewhat,  though  not  altogether,  symmetrical  with  the  equatorial  edge  of  the  S.  E.  trade  wind  zone 
of  the  other  hemlsphere.  On  the  African  side  it  is  farthest  from  the  equator,  which  it  approaches  at  an  angle 
of  about  10°  (W.  by  S.)  until  it  reaches  the  meridian  of  abut  40°  West.  Here  it  is  deflected  to  the  North 
and  trends  off  in  the  direction  of  W.  N.  W.  Here  we  begin  to  experience  the  effect  of  the  North  American 
continent  upon  the  trade  winds  at  sea.  The  rarefication  caused  by  the  lands  of  northern  Texas  and  the  arid 
plains  in  that  quarter,  is  sufficient  in  summer  to  convert  the  N.  E.  trades  of  the  Gulf  of  Mexico  into  a  pre- 
vailing  wind  firom  the  southward  and  eastward. 

In  the  Pacific  and  within  a  certain  distance  from  the  land,  the  N.  E.  trade  winds  are,  by  the  same  influ- 
ences,  as  these  researches  into  the  winds  and  currents  of  the  sea  have  revealed^  converted  into  a  southerly 
monsoon» 
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By  tracing  on  a  chart  the  equatorial  limiis  of  the  N.  £.  and  S.  E.  trade  winds,  as  herein  described,  it  will 
be  perceived  that  there  is  lefl  between  the  two  systems  a  wedge-shaped  band  having  its  broade^t  part  on  the 
African  side  of  the  Atlantic.  The  region  of  the  ocean  which  the  Planetary  Astronomer  would  observe  this 
band  or  belt  to  cover,  is  the  region  which  is  occupied  by  the  equatorial  calms  and  the  African  monsoons  that 
fall  between  the  systems  of  N.  E.  and  S.  E.  trade  winds.  And  were  the  belt  which  represents  these  caims 
difierent  from  the  rest  as  to  color,  the  imaginary  astronomer  would  see  it  as  somewhat  of  an  irregular  curve, 
not  having  the  northern  and  southern  edges  concentric.  The  concave  side  of  this  curved  belt  is  tumed  to 
the  E.  of  N.,  and  has  its  centre  near  the  shores  of  Greenland. 

As  before  remarkedy  the  newly  discovered  monsoons  ofthe  North  Atlantic  ocean  also  come  within  the 
belt  of  equatorial  calms.  They  give  the  peculiar  wedge-sbaped  form  to  the  regions  between  the  two  systems 
of  trade  winds. 

Having  completed  the  physical  examination  of  the  equatorial  calms  and  winds,  if  the  supposed  observer 
from  some  distant  sphere  should  now  turn  his  telescope  towards  the  poles  of  our  earth,  he  would  observe  a 
zone  of  calms  bordering  the  N.  E.  trade  winds  on  the  North,  and  another  bordering  the  S.  E.  trade  winds  on 
the  South.  These  calm  zones  also  would  be  observed  to  vibrate  up  and  down  with  the  trade  wind  zones — 
partaking  of  their  motions  and  following  the  declination  of  the  sun. 

On  the  polar  side  of  each  of  these  two  calm  zones  there  would  be  a  broad  band  extending  up  into  the 
polar  regions,  the  prevailing  winds  within  which  are  the  opposites  of  the  trade  winds,  viz :  S.  W.  in  the 
northem  and  N.  W.  in  the  southem  hemisphere. 

The  equatorial  edge  of  these  calm  belts  is  near  the  tropics,  and  their  average  breadth  is  lO^  or  12^.  On 
one  side  of  these  belts  the  winds  blow  perpetually  towards  the  equator ;  on  the  otheri  their  prevailing  direction 
is  towards  the  poles. 

These  belts  therefore  may  also  be  considered  as  nodes  in  the  general  system  of  atmospherical  circulation. 

The  atmosphere  which  the  N.  E.  and  S.  E.  trade  winds  keep  in  perpetual  motion  towards  the  equator 
has  for  its  node  the  equatorial  calms.  Here  it  ascends,  boils  overi  divides,  and  flows  off  in  the  upper 
regions  of  the  atmosphere,  one  part  going  to  the  northern,  the  other  to  the  soutbern  hemisphere,  to  eomplete  the 
"  circuit  of  the  winds/'  and  to  supply  ihe  sources  of  the  trade  winds  with  air. 

Arrived  near  the  Tropic  of  Cancer,  the  northern  current  meets,  in  the  upper  regions  of  the  atmosphere,  the 
retum  current  which  the  prevailing  winds  of  the  north  temperate  zone  have  carried  as  a  surface  current  to  the 
hyperborean  regions  of  the  North.  These  two  currents  produce  another  node  or  calm  region,  in  which  the 
atmosphere  descends,  and  from  which  it  issues  both  to  the  North  and  South,  assuming,  on  one  side,  the  char- 
acter  of  N.  E.  trades;  on  the  olher  the  character  of  ihe  S.  W.  passage  winds. 

This  node  has  its  fellow  in  the  southern  hemisphere,  where  there  is  a  like  meeting  of  upper  currents ;  only 
from  one  sidc  of  the  zone  of  the  calms  of  Capricom,  the  wind  issues  as  the  S.  E.  trades ;  from  the  other  as 
the  N.  W.  passage  winds  of  that  part  of  the  southern  hemisphere,  which  is  extra-tropical.     See  Plate  II,  in 
which  the  two  outer  lines  marked  A,  B,  and  so  on,  are  drawn  to  represent  the  vertical,  and  the  arrows  on  the 
shaded  ground  the  horizontal,  motion  of  the  atmosphere. 
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Along  the  polar  borders  of  these  two  calm  belts,  we  have  another  region  of  precipitation,  though  generally 
the  rains  here  are  not  so  constant  as  they  are  in  the  equatorial  calms.  The  precipitation  near  the  tropical 
calms  is  nevertheless  sufficient  to  mark  the  seasons ;  for  whenever  these  calm  2ones,  as  they  go  from  North 
to  South  with  the  sun,  leave  a  given  parallel,  the  rainy  season  of  that  parallel,  if  it  be  in  winter,  is  said  to 
comcnence.     Hence  we  may  explain  the  rainy  soeson  in  Chile  at  the  South,  and  in  Califomia  at  the  North. 

This  letterof  the  series  of  the  charts  wiU  enable  any  one  who  consults  it,  to  tell  to  what  places  the  tropical 
calms  bring  rain,  and  in  what  months  the  rainy  season  commences  and  ends  for  any  parallel. 

To  complete  the  physical  examination  of  the  earth's  atmosphere,  which  we  have  supposed  an  astronomer 
in  bne  of  the  planets  to  have  undertaken  according  to  the  facts  developed  by  the  wind  and  current  charts,  it 
remains  for  him  to  turn  his  telescope  upon  the  icy  regions  of  the  poles.  (For^  that  we  should  complete  thc  ex- 
amination  in  this  respect,  it  would  be  necessary  to  obtain  the  log  books  of  ships  in  the  anti-commercial  regions 
t)f  the  ocean,  which  we  canuot  do.  As  thc  sea  is  raost  open  near  the  South  pole,  thc  pVinciple  of  thc  general 
iaw  of  «tmosplierical  circulation  would  be  better  developed  probably  by  observations  in  the  Antarctic,  than  in 
the  Arctic  regions.) 

For  the  want  of  such  observations,  but  wilh  the  light  which  these  charts  throw  on  the  Subject  for  our 
guide,  let  us  pursue  thc  S»  W.  passage  winds  of  the  northern  hemisphere  into  the  Arctic  regions,  and  see 
iteoretically,  with  the  imaginary  telescope,  how  they  get  there;  and  being  there,  what  becomes  of  Aem. 

From  the  parallel  of  40^  up  towards  the  North  pole,  the  prevailing  winds  in  the  northem  hemisphere  as 
already  remarked,  are  the  S.  W.  passage  winds,  or  as  they  are  more  generatly  cialled  by  matiners  the 
**WesterIy"  winds;  these,  in  the  Atlantic,  prevail  over  the  "  Easterly"  winds  in  the  ratio  of  abdut  two 
to  bne. 

Now,  if  we  suppose,  and  such  is  probably  the  case,  these  "  Westerly"  winds  to  convey  in  two  days  a 
greater  volume  of  atmosphere  (owards  the  Arctic  circle  Ihan  those  "  Easterly"  winds  can  bring  back  in  one, 
we  establish  the  necessity  for  an  upper  current  by  which  this  difference  may  le  returned  to  the  tropical  calms 
of  our  hemisphere.  Therefore,  there  must  be  some  place  in  the  polar  regions  at  which' th^se  S.  W.  winds  cease 
to  go  North,  and  from  which  they  commence  their  return  to  the  South,  and  thislocalily  must  be  in  a  region 
peculiarly  liable  to  calms.  It  is  another  atmospherical  node  in  which  the  moti6n  of  the  air  is  upward,  with  a 
decrease  of  barometric  pressure.     It  is  marked  P,  Platd  II. 

If  we  now  retum  to  the  calm  bdt  of  the  northem  tropic,  abd  tface  theoreti<ia]Iy  a  portion  of  air  that  in 
is  circuit  shall  fairly  represent  the  average  course  of  these  S.  W.  passage  winds,  we  ^hall  see  that  it  approaches 
the  pole  m  a  loxodromic  curve ;  that  as  it  approaches  the  pole  it  acquires  frdm  the  spiral  convolutions  of  this 
curve  which  represents  its  path,  a  whirling  motion,  in  adirection  contrary  to  thatofthe  hatld^  of  a  dock, 
and  that  the  portion  of  atmosphere  whose  path  we  are  fbllbwing,  would  gradUally  cdntfact  tts  gytations,  until 
it  would  finally  ascend,  tuming  against  the  hands  of  a  watch,  as  H  whirls  around. 

After  reaching  the  upper  regions  of  the  atmosphere,  through  this  Mrhiri,  its  couirse  would  be  to  the  south- 
ward;  or  rather,  bwing  td  the  effect  of  the  axial  rotation  of  ihe  earth,  its  course  would' be  from  Ihe  northward 
and  eastward,  until  it  should  meet  also  in  the  upper  regibns'  a  likepbrtion  frbm  the  kscending  node  formed  in 
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the  calms  near  the  equator.  This  place  of  meeting  in  the  upper  regions  of  the  atmosphere,  as  alreadj  remarked, 
takes  place  in  the  zone  of  the  calms  of  Cancer.  Here  the  two  currents,  the  one  from  the  poles,the  otherfrom 
the  equator,  balanee  each  other,  produce  a  calm,  or  the  descending  node  for  the  northern  hemisphere,  with  an 
increase  of  barometric  pressure. 

In  the  southern  hemisphere  a  like  process  is  going  on ;  only  there,  the  K.  W.  passage  wind  would,  as  it 
arrives  near  the  Antarctic  calms,  acquire  a  motion  with  the  Sun,  or  in  the  direction  of  the  hands  of  a  watch. 

That  such  is  the  case,  the  investigations  that  are  carried  on  here  do  not  prove,  but  they,  and  a  process  of 
reasoning  guided  by  analogy,  derived  f rom  what  they  do  show,  suggest  that  such  is  probably  the  case. 

The  gcneral  course  of  the  circulation  of  the  atmosphere,  as  partly  established  and  partly  suggested  by 
these  researches  and  other  sources  of  information  is :  an  upper  current  from  the  poles,  as  far  as  the  tropicai 
calms,  towards  the  equator ;  thence  a  descent  and  a  surface  current  (N.  E.  and  S.  E.  trades)  to  the  equatorial 
calms.  Hcre  an  ascent  takes  place,  through  which  air  is  supplied  for  an  upper  current  each  way  towards  the 
poles,  as  far  as  the  zone  of  tropical  calms.  Here  there  is  a  descent ;  and  a  continuation  towards  the  polar 
regions  as  a  surface  current,  (S.  W.  passage  winds  in  the  northern,  N.  W.  in  the  southern  hemisphere,)  until 
it  approaches,  in  part,  the  caims  of  the  Arctic  and  Antarctic  regions.  Here  it  commences  to  whirl  about  in 
the  manner  already  stated,  forming  the  supposed  polar  calms,  in  which  it  ascends,  and  so  comorences  its  return 
towards  the  equator  by  reversing  the  circuit  just  described.     Vide  Plate  II. 

The  foUowing  is  a  part  of  the  history  connected  with  these  investigations  as  to  the  circuit  of  the  winds  : 
Extractfrom  a  letter  tothePrussianMinister^Baron  Von  Gerolt,  datedj  J^Tational  Observatory^  /une  20, 1850. 

^^  Speaking  in  advance  somewhat  of  my  publication,  but  leaning,  nevertheless,  upon  the  indications 
already  given  by  the  investigations  which  are  in  progress  at  this  office  with  regard  to  the  winds  and  currents 
of  the  sea,  and  the  phenomena  connected  therewith,  I  may  remark  that  certain  conclusions  have  been  forced 
upon  me,  with  such  veri-similitude,  that  it  only  remains  for  Professor  Ehrenberg,  with  his  microscope,  to 
write  the  final  Q.  E.  D.  to  them. 

For  instance,  my  investigations  of  the  winds  at  sea,  so  fer  as  they  bear  upon  the  subject,  seem  to  indicate 
that  the  rivers  and  fresh  water  of  the  northern,  temperate  and  frigid  zones,  are,  for  the  most  part,  evaporated 
from  the  South  torrid  ;  or,  more  properly  speaking,  that  they  are  taken  up  from  the  sea  by  the  S.  E.  trade 
winds.  Such  at  least  is  the  indication  ;  and  certain  facts  so  tend  in  their  bearings,  as  to  convert  this  indication 
into  a  conclusion  that  does  not  appear  altogether  forced. 

As  a  general  rule,  most  of  the  land  is  in  the  northern,  and  most  of  the  water  in  the  southem  hemisphere. 

But  notwithstanding  the  absence  of  evaporating  surface  in  the  northern  hemisphere,  most  of  the  precipitation 

takes  place  there,  if  we  regard  the  waters  that  are  discharged  into  the  ocean  by  the  rivers  as  an  expression  of 

the  excess  of  the  precipitation  over  the  evaporation  that  takes  place  in  the  basins  drained  by  these  rivers.     The 

basin  of  the  ^mazon  is  in  both  hemispheres ;  it  is,  therefore,  common,  and  should  not  be  counted  aspeculiar 

to  either.     The  Rio  de  la  Plata  is  the  only  great  river  then  in  the  southern  hemisphere ;  whereas,  in  the 

northern,  are  all  the  rivers,  great  and  small,  which  give  drainage  to  Europe,  Asia,  and  America. 
43 
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The  question  then  comes  up ;  Does  the  Ailantic  aiSbrd  evaporating  surface  sufficient  to  supply  all  the 
rivers  of  Europe  and  America  'with  rain  water  ?  and,  if  so,  by  what  winds  do  the  vapors,  that  make  these  rains, 
travel  both  East  and  West  from  the  same  place  ? 

Very  little  of  America  and  no  part  of  Europe  is  within  the  region  of  the  N«  £.  trade  winds ;  and  the  tiades, 
because  they  come  from  a  colder  and  go  to  a  warmer  climate,  are  eminently  evaporating  winds.  But  how  isit 
to  the  North  of  the  N.  E.  trade  winds,  where,  on  the  surface  of  the  earth,  the  S.  W.  are  the  prevailing  winds? 
Here,  as  a  general  remark,  the  winds  are  going  from  a  warmer  to  a  colder  climate,  and  therefore  ought,  it 
would  seem,  to  precipitate  more  than  they  evaporate.  Thus,  take  the  isotherm  of  60^  Fahr.  in  the  Atlantic, 
as  an  example :  the  mean  dew  point,  we  will  suppose  along  this  line,  is  between  50^  and  60^,  or  at  any  other 
degree  below  60° — suppose  55° — ^that  we  may  choose  for  the  illustration. 

Now  let  us  proceed  still  further  North  in  this  ocean  until  we  reach  the  isotherm  of  30°  :  on  this  line  the 
mean  dew  point  must  be  below  30°,  how  much  we  cannot  say,  nor  is  it  material  for  the  illustration  that  we 
should  say.  It  is  certainly  below  the  mean  dew  point  of  60°.  Now  what  becomes  of  the  vapor  that  has  caused 
the  mean  dew  point  of  the  isotherm  of  60°  to  change  to  that  which  belongs  to  the  isotherm  of  30°?  It  has 
been  precipitated,  and  the  capacity  of  the  air  to  retain  moisture  has  been  lessened  proportionably.  In  thus 
riewing  the  case,  the  question  arises :  Whence  are  the  vapors  taken  which  supply  with  rain  the  sources  of  the 
rivers  of  the  North  temperate  and  firigid  zones  ? 

You  will  understand  me  as  speaking  in  general  terms,  without  regard  to  any  of  the  exceptions  caused  by 
anomalies^  such  as  the  Gulf  Stream  and  the  like. 

Where  the  N.  E.  and  S.  E.  trade  winds  meet,  they  produce  what  is  known  as  the  belt  of  equatorial  calms. 
This  is  one  of  the  valves  in  the  great  atmospherical  machine,  through  which  the  air  that  is  brought  from  the 
North  and  the  South  by  these  trade  winds,  rises  and  escapes  into  the  upper  regions  of  the  atmosphere,  and 
thence  retums  to  supply  the  sources  of  the  trades  with  fresh  air  to  make  more  winds  of. 

Now  the  question  is :  Does  the  air  which  is  brought  to  this  valve  by  the  S.  E.  trades  continue  on  towards 
the  North  in  the  upper  regions  of  the  atmosphere,  while  that  which  comes  down  as  the  N.  E.  trades  con- 
tinues  on  towards  the  South  in  like  manner?  or  does  the  air  which  the  S.  E.  trades  bring  to  this  calm  place, 
rise  up  and  retum  to  the  South?  or  does  the  air  of  the  two  trades  intermingle  here,  and  go,  a  part  of  it  indis- 
criminately,  either  to  the  North  or  to  the  South  as  chance  may  determine  ? 

•I  am  inclined  to  favor  an  affirmative  reply  lo  the  first  of  these  interrogatories ;  and  for  these  reasons,  in 
addition  to  those  already  alluded  to : 

Ist.  Wmter,  late  fall,  and  eaily  spring,  are  the  seasons  of  our  greatest  precipitation ;  and  this  is  the  time 
when  the  sun  is  pumping  up  the  vapor  with  the  greatest  energy  from  the  southern,  and  with  the  least  firom  the 
northem  oceans — and  so  too  when  the  sun  is  pumping  up  vapor  from  the  northem  hemisphere  with  all  his  en* 
ergies,  precipitation  is  most  active  in  the  southem. 

2d.  The  belt  or  band  over  which  the  S.  E.  trades  prevail  is  much  broader  than  that  over  which  the  N.  E. 
trades  prevail ;  consequently,  supposing  thevelocity  of  each  trade  wind  to  be  the  same,  or  nearly  the  same,  the 
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Sv  E.  trade  takes  up  more  moisture  because  it  sweeps  over  a  broader  belt  of  ocean ;  and,  sweeping  over  a 
broader  belt,  it  remains  longer  in  contact  with  the  evaporating  surface ;  and  consequently  it  may  be  supposed) 
it  brings  more  raoisture  to  the  belt  of  equatoiial  calms  whence  the  ascent  takes  place^ 

A  large  portion  of  this  moisture  is  deposited  in  the  equatorial  calms,  which  we  know  is  a  region  of  con- 
stant  precipitation/  But  where  is  the  rest  precipitated — in  the  northern  or  southern  hemispherc  ?  In  the  former, 
I  suppose ;  because  the  rivers  and  the  rain-gauge,  as  far  as  it  has  been  observed,  tell  us  that  the  total  amount 
of  precipitation  in  the  northern,  is  greater  than  that  io  the  southern  hemisphere ;  indeed,  it  is  not  necessary 
to  consult  the  raib-gauge  to  learn  this ;  the  rivers  themselves  are  sufficient  rain-gauges  for  this  purpose ;  for  we 
have  only  to  consider  the  volume  of  water  annually  discharged  into  the  ocean  by  northern  rivers,  to  see  in  it 
an  expression  for  an  amount  by  which  the^total  precipitation  is  in  excess  of  the  total  evaporation  which  takes 
place  in  the  whole  extent  of  valleys  drained  by  such  rivers.  Search  the  southem  hemisphere  for  a  like  quan* 
tity,  and  the  search  will  be  in  vain. 

Seeing,  moreover,  that  the  southern  hemisphere  has  more  water  and  less  land  than  the  northern ;  that  it 
has  less  rain  and  fewer  rivers,  it  seems  as  though,  in  likening  the  atmosphere  to  an  immense  machine,  we 
might  call  the  southern  seas  the  boiler,  and  the  northern  continent,  the  condenser  for  the  mighty  engine. 

There  is,  perhaps,  another  point  upon  which  an  argument,  not  altogether  without  plausibility,  may  be 
tumed  in  favor  of  this  hypothesis. 

The  grounda  for  this  argument  are  drawn  from  probability,  and  the  argument  itself  rests  pn  the  degree  of 
belief  and  faith  we  have  in  the  perfection  of  terrestrial  adaptations. 

To  state  the  argument  in  this  point  of  view,  we  must  consider  the  atmosphere,  not  only  as  a  great  con- 
densing  machine,  but  as  an  immense  sewer,  in  which  vast  quantities  of  corrupt  animal  and  vegetable  matter 
are  continually  being  cast  for  re-elaboration,  purification,  re-arrangement,  and  re-adaptation  to  the  purpo^es  of 
tbe  animal  and  vegetable  kingdoms. 

Notwithstanding  the  quantity  of  matter  that  the  plants  and  animals  of  the  earth  are  continually  takingfirom 
the  atmosphere  on  the  one  hand,  and  are  as  continually  casting  into  it  on  the  other,  so  admirably  arranged  is 
it,  and  so  perfect  its  system  of  circulation,  now  across  the  seas,  now  through  forests,  and  again  over  deserts, 
baraing  sands,  and  frozen  heights,  that  its  proportions  are  never  destroyed. 

In  this  system  of  purification  and  preservation,  we  knowthat  vegetation  inactive  growth  has  much  to  do. 

Now,  then,  if  we  consider  that  the  N.  E.  trade  winds,  when  they  arrive  at  the  equator,  ascend,  retum  to 
the  North  in  the  upper  regions  until  they  reach  the  parallel  of  30^  or  40^  North,  where  th^y  descend  to  the 
surfac^,  and  are  known  as  what  the  Germans  style  the  S.  W.  passage  winds ;  if,  I  say,  this  be  the  course  of 
atmospherical  circulation, -we  shall  see  that  the  air  in  our  winter  time,  when  vegetation  is  asleep  with  us,  would 
probably  not  be  exposed  to  the  process  necessary  for  its  purification ;  and  finally,  if  such  were  the  system  of 
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circulation,  the  atmosphere  of  the  northern  heraisphere  would,  in  the  process  of  ages,  probably  become  different 
from  that  of  the  southern  hemisphere.* 

We  have  no  reason  to  believe  in  the  existence  of  any  such  change  in  the  components  of  the  atmosphere ; 
and  I  had  almost  said,  therefore,  in  any  such  partial  system  of  circulation. 

On  the  other  hand :  if  we  maintain  that  the  S.  E.  trade  winds  flow  North  after  ascending  into  Ihe  upper 
regions  of  the  atmosphere  through  the  equatorial  calms,  and  that  it  is  those  winds,  and  not  the  N.  E.  trades 
that  in  theu*  circuit  blow  our  S.  W.  passage  winds ;  if,  I  say,  we  maintain  this,  we  shall  see  the  beautiful 
adaptation  for  exposing  them  to  the  proper  and  wholesome  vegetable  agencies;  our  wintfr  is  the  southern 
summer :  then  the  S.  E.  trades  blow  through  thc  southern  forests  which  are  then  in  their  stage  of  activity. 

Arrived  at  the  equator — properly  prepared  for  the  use  of  the  inhabitants  of  the  North  temperate  and  frigid 

zones they  ascend  into  the  clouds  ;  and,  after  reaching  the  parallel  of  30°  N.,  they  descend,  and  are  then  felt 

as  the  vigorous,  whqlesome,  and  healthful  S.  W.  passage  winds  of  the  northern  winter ;  continuingon  towards 
the  North  frigid  zone,  they  perform  their  office  for  the  inhabitants  of  those  inhospitable  climates,  and  approach- 
ing  the  polar  regions  in  spirals,  they  whirl  continually  around  or  about  the  pole  in  a  direction  contrary  to  that 
of  the  hands  of  the  watch. 

Returning  thence  in  the  upper  regions  towards  Ihe  South,  as  unfit  for  further  use,  they  are  next  felt  on 
the  surface  within  or  near  the  tropics,  where  vegetation  is  again  in  activity,  to  fit  them  for  the  inhabitants  of 
that  region  ;  reaching  the  equatorial  calms,  they  ascend,  and  next  appear  on  the  surface  in  the  South  temperate 
zone  as  the  N.  W.  passage  winds. 


•The  extra-tropical  regions  of  the  North  have  much  more  land,  and  therefore  it  may.be  supposed  many  more  organ»  than  the  South 
to  breathe,  consume,  and  vitiate  the  atmosphere  ;  consequently  in  nny  given  time,  as  in  a  northern  winter,  the  demands  upon  the  atmos- 
phere  are  very  unequal  on  opposite  sides  of  the  equator.  On  one  side,  the  animal  kingdom  is  exacting  from  it  in  excess  ;  on  the  other— 
the  southern  summer— the  vegetable. 

Speaking  in  general  terms,  it  may  be  said  that  man  with  his  retinue  of  domestic  animals,  counts  in  the  South  but  as  one  in  a  thous- 
and  to  his  hosts  at  the  North.  These  myriads  of  warm-blooded  animals  in  the  northem  hemisphere,  with  the  firea  kindled  by  raan 
in  our  winter^  leave  us  to  infer  that  more  air  is  required  for  animal  consumption  and  combustion  on  one  side  of  the  equator  than  on  the 
othep^  especiaily  in  the  northem  winter. 

Thi  air  thus  used,  loses  the  proportions  of  gaseous  combinations  required  to  make  it  wholesome  ;  whence,  therefore,  is  it  purified  ? 
Not  by  the  vegetation  of  the  extra-tropical  North,  certainly,  for  its  vegetation  is  then  asleep. 

But  if  we  make  this  air  retum  to  the  South  by  the  route  suggested,  it  will  pass  through  the  N.  E.  trade-wind  regions,  and  be  partly 
replenished  by  the  perpetually  active  vegetation  there.  Then  rieing  in  the  equatorial  calms,  and  overleaping,  in  the  upper  regions,  the  S. 
E.  trades,  it  descends  to  the  surface  in  the  extra-tropical  South,  where  it  is  summer,  and  where  the  forces  of  vegetation  are  in  their  most 
active  operation. 

Retuming  in  the  upper  regions  towards  the  North,  still  more  refreshed  from  thispart  of  its  circuit,  it  first  strikes  the  surface  again 
as  the  S.  E.  trades,  where  vegetation  is  again  perpetually  nctive.  Being  now  corapletely  purified,  it  rises  up  again  in  the  equatorial  calras, 
overleaps  in  the  upper  regions,  the  N,  E.  trades,  and  descends  in  the  extratropical  North,  fresh  with  supplies  in  wholesome  proportions 
for  breathing  lungs  and  winter  fires. 

And  thus,  though  we  cannot  tell  the  reason  why  this  earth  was  provided  with  zones  of  perpetual  summer,  altemate  winter  pnd  op- 
posite  seasons,  we  may  nevertheless  see  through  the  atmosphere  one  of  the  purposes  for  which  this  arrangement  of  seasons,  combination 
of  climates,  and  proportion  of  vegetable  surface  was  intended  to  subserve. 

In  this  view  we  see  room  for  the  harmony  of  nature.  We  have  not  a  single  physical  fact  going  to  prove  that  such  is  noi  the  course 
of  the  circulalion  of  the  atmosphere  about  the  surface  of  the  earth  ;  but  we  have  many  facts  and  circumstances  which,  thaugh  they  do  not 
prove,  yet  they  «uggest,  that  such  is  the  course. 

Thus,  uaing  a  figure  of  speech,  we  may  hken  these  evergreen  places  through  which  the  winds  go  and  retum,  to  the  lungs  of  the 
earth,  witii  their  three  lobes  :  one  in  each  of  the  trade  wind  region»,  and  one  now  at  the  North,  now  al  the  South,  changing  from  one  side 
u>  thfi  othfr,  tm  the  ■ummer  comes  and  goes.— M.  F.  M. 
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Continuing  on  towards  the  South  Pole,  and  approaching  it  in  spirals,  they  whirl  about,  but  in  a  directioa 
with  the  hands  of  a  watch,  and  opposite  to  that  which  they  took  about  the  North  Pole. 

Ascending  into  the  upper  regions  of  the  atmosphere,  they  are  next  felt  on  the  surface  as  S.  £.  trade 
winds ;  reaching  the  equator,  ascending,  and  coming  over  into  the  northern  hemisphere,  they  are  again  felt  to 
the  North  of  the  N.  E.  trades  as  the  S.  W.  passage  winds. 

Let  us  suppose  that  this  part  of  the  circuit  from  the  Antarctic  regions  be  made  in  our  summer,  and  of 
course  in  the  southern  winter,  when  the  vegetation  here  is  not  so  active  in  its  demands  upon  this  atmosphere 
in  motioD,  as  it  was  in  the  other  part  of  the  supposed  circuit. 

But  then  this  same  atmosphere  that  has  been  but  partially  purified  for  northern  use  in  the  southern  forests 
and  fields,  reaches  us  in  our  summer,  when  vegetation  is  in  full  activity,  and  when,  therefore,  all  dispropor- 
tions  are  properly  compensated. 

I  have  faith  in  the  '^  great  first  thought"  I  believe  that  the  animal  and  vegetable  kingdoms  are  in  exact 
counterpoise  ;  that  through  the  dominions  of  nature  all  things  are  in  exact  and  rigid  proportions ;  that  there  is 
not  a  green  leaf  too  much  on  one  side,  nor  an  insect  too  many  on  the  other.  And  because  of  this  belief,  I  find 
plausibility  and  satisfaction  in  supposing  that  the  general  system  of  atmospherical  circulation  is  as  I  have  been 
endeavoring  to  represent  it. 

In  this  belief  I  am  strengtbened  by  my  reading  of  a  text  of  Scripture,  (and  the  Bible  no  more  than  Nature 
can  be  wrong,  for  the  Author  of  both  is  One,)  which  seems  to  apply  to  such  a  system  of  circulation : 

^'  The  wind  goeth  towards  the  South,  it  turneth  about  unto  the  North,  it  whirleth  about  continually  ;  and 
the  wind  retumeth  again  according  to  his  circuits." 

Compare  this  with  what  I  have  already  said,  which  my  investigations  taught  me  was  the  probable 
couise  of  atmospherical  circulation  before  I  remembered  me  of  what  Solomon  had  said,  and  I  think  you  will 
find  with  me,  uot  proof,  but  grounds  to  suppose  that  such  may  be  the  system  of  atmospherical  circulation. 


The   Whale  Chart. 


In  1847,  materials  sufl5cient  having  been  collected  from  the  log  books  of  whalers  for  an  investlgation 
into  the  habits  and  places  of  resort  of  the  whale,  Lt.  Wm.  L.  Herndon  commenced  the  construction  of  this 
"  whale  chart"  for  the  whole  ocean,  excepting  the  North  Atlantic. 

The  object  of  this  chart  is  to  show  at  a  glance,  where  this  fish  have  been  most  hunted ; — when,  in 
what  years,  and  in  what  months  it  has  been  most  frequently  found — ^whether  in  shoals,  as  stragglers ; — and 
whether  sperm  or  right.     The  sheets  are  numbered  letter  F  of  the  series. 

Lieut.  Herndon  was  interrupted  in  these  highly  interesting  investigations,  by  orders  for  sea  service.  He 
had  proceeded  far  enough  however  with  the  charts  to  develop  some  of  the  first  fruits,  which  it  might  be  ex- 
pected,  are  concealed  in  a  field  so  abundant  with  treasures  as  this  may  be  well  supposed  to  be.  But  these 
orders  deprived  me  of  the  assistance  of  a  most  valuable  officer,  and  greatly  delayed  the  work. 
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The  plan  of  conducting  these  investigations  is  by  spaces  of  5°  square,  and  the  observations  are  so  entered 
as  to  show  at  a  glance  the  number  of  days  for  each  month  spent  in  each  square ;  the  number  of  days  in  which 
whales — and  whether  they  are  sperm  or  right— have  been  seen ;  also,  the  years  in  which  whales  of  either  kind 
were  seen,  and  the  years  in  which  they  were  not  seen,  in  any  given  square. 

As  observation  after  observation  in  such  an  immense  field  was  recorded  day  after  day,  with  the  most  un* 
tiring  industry,  and  as  the  oft  repeated  process  finally  began  to  express  a  meaning,  I  was  surprised  to  find  the 
lines  for  entering  the  right  whale  were  blanks,  through  certain  districts  of  the  ocean,  from  one  side  of  the  chart 
to  the  other.  Finally  it  was  discovered  that  the  torrid  2one  is  to  this  animal  forbidden  ground,  and  that  it  is 
physically  as  impossible  for  him  to  cross  the  equator  as  it  would  be  to  cross  a  sea  of  flame.  In  short,  these 
researches  shew  that  there  is  a  belt  from  two  to  three  thousand  miles  in  breadth,  and  reaching  from  one  side  of 
the  ocean  to  the  other,  in  which  the  right  whales  are  never  found. 

Hence  the  discovery  that  the  fish  called  the  right  whale  in  the  Northern  hemisphere  is  not  the  fish  which 
goes  by  this  name  in  the  Southern :  that  the  right  whale  of  Behring's  Straits  and  the  whales  of  BaflSn^s  Bay 
are  probably  the  same  animal ;  and  if  so,  the  conclusion  is  almost  inevitable  that  there  is  at  times  at  least,  an 
Open  water  communication  through  the  polar  regions  between  the  Atlantic  and  Pacific  oceans ;  for  this  animal 
not  being  able  to  endure  the  warm  waters  of  the  equator,  could  not  pass  from  one  ocean  to  the  other  unless  by 
way  of  the  Arctic  regions. 

The  investigations  connected  with  these  animals  have  also  pointed  out  to  us  the  great  currents  of  warm 
water  which  keep  up  the  ocean  circulation  of  the  Pacific — ^it  might  be  said  of  the  globe ;  for  as  we  study  their 
habits,  these  dumb  creatures  teach  us  by  their  instincts  that  there  are  continuous  currents  in  the  sea  between 
places  the  most  remote. 

With  the  aid  of  what  the  whales  have  taught  us,  in  connection  with  what  we  have  leamed  firom  other 
sources,  we  can  now  almost  prove  the  existence  of  a  continuous  current  of  water  from  the  borders  of  the  Red 
sea  into  the  English  Channel.  The  current,  which  has  its  genesis  partly  in  the  Red  sea,  and  partly  in  the 
Indian  ocean  and  its  contiguous  bays,  is  bifurcated  off  the  African  coast  by  a  cold  current  from  the  South. 
And  were  it  possible  to  throw  into  the  Red  sea  two  bottles  properly  marked  and  labelled,  which  would  not  be 
drifted  out  of  the  current,  but  which  would  separate  at  the  forks  of  the  stream,  these  two  bottles  would,  or 
might  pass,  one  around  Cape  Hom,  and  the  other  around  the  Cape  of  Good  Hope ;  and  meeting  again  in  the 
tropical  regions  of  the  Atlantic  ocean,it  wouId,theoreticaIly,be  possible  for  them  to  drift  into  the  Caribbean  sea;— 
thence  through  the  Gulf  of  Mexico ;— and  by  the  Gulf  Stream  out  again  into  the  Atlantic  ocean ;  and  by  its  waters 
they  might  be  cast  up  together  on  the  shoies  of  the  Briiish  Islands,  as  the  drift  of  the  Gulf  Stream  is  often  cast 

There  is  an  under  current  from  the  Red  sea,  and  the  course  of  the  supposed  boltles  would  be  with  that 

under  current  out  into  the  Gulf  of  Aden  ;  thence,  rising  to  the  surface  of  the  Arabian  sea— an  immense  cauld- 

ron  without  any  escape,  as  from  our  Gulf  of  Mexico,  for  its  heated  waters  to  the  North,— they  would  be  drifted 

to  ihe  south  in  the  currents  from  this  sea :  arrived  near  the  Cape  of  Good  Hope,  this  current  is  bifurcated  by 

a  coJd  one  from  the  South  going  to  replace  the  waters  which  it  has  chnveyed  from  the  North. 
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Here  the  bottles  would  separate,  one  following  the  LaguUas  current  around  the  Cape  of  Good  Hope  into 
the  Atlantic. 

The  other  taking  the  other  branch  of  the  stream,  would  be  drifted  to  the  southward  of  New  HoUand,  and 
be  carried  into  the  Antarctic  regions  near  Victoria  land.  Here  the  current  being  cooled  dqwn  and  deflected,  it 
would  commence  its  flow  towards  the  North  as  the  ice-bearing  current  which  flows  into  the  Atlantic  around 
Cape  Hom, — ^the  icebergs  of  which  1  have  encountered  in  latitude  37°  South.  Bottles  that  have  been  thrown 
overboard  ofi*  Cape  Horn,  have  been  picked  up.  on  the  shores  of  Ireland. 

However,  without  pursuing  just  now  this  system  of  currents  pointed  out  bj  the  bottles  and  the  whales,  and 
suggested  by  the  dynamical  forces  imparted  by  the  salts  of  the  sea  to  its  currents,  I  propose  at  another  time  a  still 
further  investigation  and  account  of  these  beautiful  and  interestingfacts  which  the  Whale  Chartsare  developing. 

After  Lieut.  Herndon  was  called  away,  the  investigations  for  these  charts  were  continued  by  Lieut  Leigh 
for  a  short  time.  His  duties  were  soon  changed,  and  I  remained  without  force  to  resume  the  work,  till  late 
in  1850,  when  Lieut.  Fleming  reported  for  duty.  He  was  set  to  work  on  the  "  Whale  Charts,"  but  before 
he  had  made  any  progress  with  them  worth  the  name,  he  was  detached  and  ordered  on  other  duty.  Passed 
Midshipman  Jackson  then  took  them  in  hand,  and  completed  them. 

They  show  in  what  part  of  the  ocean  ihe  whales  "use"  in  each  month,  and  the  knowledge  cannot  fail 
to  prove  of  great  importance  to  the  whaling  interests  of  the  country, — an  interest  which  keeps  in  continual 
occupation  a  fleet  of  600  sail,  manned  by  15,000  American  seamen — and  which  fishes  up  annually  irom  the 
depths  of  the  ocean,  property,  the  real  value  of  which  far  exceeds  that  of  the  gold  mines  of  California. 

Plate  IX  exhibits  an  extract  from  the  Whale  Chart. 

The  object  of  these  charts  is  to  show  where  the  whalemen  have  hunted,  and  where  they  have  found  their  ( 
game ;  consequently,  this  chart  enables  us  to  designate  those  parts  of  the  ocean  where  the  whales  ^^  use,"  and 
those  parts  where  they  never  go— and  to  tell  where  in  each  month  this  animal  is  most  likely  to  be  found. 

The  three  horizontal  lines,  Plate  IX,  marked  D.  R.  S.,  in  the  middle  column,  repeated  from  parallel  to 
parallel,  stand :  D.  for  days ;  R,  and  S,  for  the  number  of  days,  each,  on  which  whales,  Right  or  Sperm,  have 
been  seen.  The  days  of  search  are  expressed  in  figures ;  the  days  on  which  whales  are  seen  are  expressed 
by  the  system  of  "  fives  and  tallies,"  as  already  explained  with  regard  to  the  winds. 

It  wUI  be  observed,  that  from  60°  North,  to  60°  South,  between  the  meridians  of  125°  and  130°  W., 
right  whales,  except  in  one  mstance,  have  never  been  reported  by  any  of  the  vessels  whose  Logs  have  been 
examined.  That  sperm  whales  except  a  straggler  or  two,  have  never  been  seen  between  these  meridians, 
and  below  5°  S.;  between  which  parallel  and  the  equator  they  are  most  abundant.  That  they  are  seen 
between  35°  and  50°  N;  between  the  equator  and  10°  N.;  but  not  between  10°  and  35°  N.;  and  the 
inference  is  drawn  firom  the  fact  of  their  appearing  so  fi-equently  between  the  parallels  of  35°  and  50°  N.,  that 
warm  water  is  found  there. 

The  investigations  for  this  chart  are  so  conducted  as  to  show  the  years  in  which  the  whales  have  been 
searched  for  and  seen  in  the  various  districts  of  the  ocean.  These  results  are  the  embodied  experience  of 
several  hundred  whalemen  as  to  the  best  fishing  grounds. 
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Besides  the  practical  advantages  which  it  is  conjectured  will  inure  to  the  whaling  interest  from  these  in- 
vestigations,  muchinformation  of  a  highly  interestmg  character  will  probably  be  elicited  by  them  for  the  natu- 
ralist  and  geologist. 

Scenes  and  information  how  interesting  so  ever  to  the  world  at  large  they  may  be,  yet  by  often  recurring, 
lose  their  novelty  to  classes ;  they  become  familiar,  cease  to  strike,  and  are  at  best  apt  to  be  thought  not  worth 
speaking  or  writing  about.     This  is  particularly  the  case  with  regard  to  the  whalemen  and  their  calling. 

With  the  view  of  reminding  them  how  little  is  known  by  the  world  generally,  with  regard  to  the  habits  of 
the  whale,  it  may  be  remarked  that  the  information  conveyed  in  the  communications  from  them,  which  are 
now  published  and  which  information  has  been  obtained  from  them  by  accident  or  chance  as  it  were,  will  be 
read  with  much  interest  by  men  of  science. 

The  gentlemen  who  were  kind  enough  to  furnish  this  information,  had,  I  am  sure,  no  idea  of  its  publica- 
tion  ;  but  I  hope  they  will  excuse  the  liberty  for  the  sake  of  the  motive. 

These  papers  will,  it  is  hoped,  be  the  means  of  calling  forth  much  additional  information  of  a  kindred  nature. 


Letters  from  Whalemen. 

Capt.  Daniel  McKenzie  to  lAeut.  Maury — datedy  JVew  Bedford^  June  8thy  1849. 

"  Herewith  I  forward  some  additional  knowledge  of  the  sperm  whale^  their  history^  habitSyfood^  age^ 
&c. ;  alsD  the  laws  that  govern  their  migratory  movements,  with  such  other  thoughts  as  may  occur  to  memory 
as  I  write. 

The  sperm  whale,  though  found  in  every  sea  and  clime,  yet  their  great  nursery  is  in  the  great  Pacific ; 
their  haunts  are  found  there  from  coast  to  coast ;  their  limits  that  of  the  ocean  itself.  The  males  are  more 
frequently  found  in  high  latitudes,  the  other  sex  in  milder  climates ;  a  tropical  region  seems  to  suit  them  best : 
they  seek  bays  in  islands  and  coral  beds  and  l-eefs  in  vast  shoals  to  bring  forth  their  young.  The  period  of 
gestation  I  do  not  know.  Perhaps  no  animal  found  in  the  sea  are  more  timid  and  easier  frightened ;  they 
alway  group  by  themselves,  and  seem  to  shun  the  society  of  other  tribes  of  the  ocean. 

Their  powers  of  vision  are  exceedingly  limited,  they  cannot  see  directly  ahead  of  them  ;  hence  they  often 
when  alarmed,  run  foul  of  each  other,  and  foul  of  other  objects.  I  have  seen  them  run  against  a  whale  boat, 
and  the  concussion  so  alarm  them  as  to  create  the  most  convulsive  phrenzy ;  and  I  think  they  are  as  unconscious 
of  the  approach  of  the  harpooner  from  that  direction  as  when  he  follows  after  them.  Their  exquisite  sense  of 
hearing,  however,  is  most  extraordinary ;  not  unfrequently  in  large  shoals  covering  miles  of  space,  the  instant 
one  is  attacked,  the  whole  school  for  miles  around  spring,  shoot  out  their  heads  above  water,  and  listen  for  a 
moment,  and  if  the  attack  is  made  on  a  female  (or  cow)  they  will  all  rush  with  great  speed  to  their  wounded 
companion,  as  if  to  extend  their  sympathy,  if  nothing  more,  unconscious  of  their  own  danger.  The  bold  whaler 
avails  himself  of  their  approach,  lays  off  a  short  distance  from  his  bleeding  victim,  and  takes  them  as  they 
come ;  and  if  he  is  clever  at  the  deadly  game,  he  will  mortally  wound  several,  ere  they  discover  the  tragic  act 
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he  is  playing ;  biit  if  the  first  one  attacked  happens  to  he  a  male,  nine  times  in  ten  the  shoal  will  ran  off  with 
such  rapidity  as  soon  to  be  out  of  sight.  The  cows  are  found  in  shoals  from  25  to  a  hundred  in  number,  not 
only  at  their  usual  haunts  while  feeding,  but  also  in  their  migratory  movements  in  search  of  food,  accompanied 
generally  by  one  large  bull,  who  seems  to  reign  over  all  as  king,  whose  head  is  always  found  covered  with 
scars  and  wounds,  the  result,  as  we  always  thought,  of  battles  fought  with  other  buUs  in  defendinghis  gallantry 
for  the  other  sex.  The  principle  article  of  food  (and  indeed  the  only  one  as  far  as  I  know)  is  squid ;  the 
smaller  kind  they  eat  rs  found  near  the  surface,  and  is  from  two  to  three  feet  in  length  ;  the  largerkind,  whicb 
probably  have  their  haunts  deep  in  the  sea,  must  be  of  immense  size — the  flesh  soft  and  of  gelatinous  substance. 
I  have  seen  very  large  junks  floating  on  the  surface  entirely  shapeless.  The  cows  on  an  average  will  yield 
fiAeen  barrels  of  oil ;  the  males,  (or  bulls,  as  whalers  call  them,)  are  much  larger,  will  yield  from  fifly  to  one 
hundred  barrels  of  oil.  At  this  stage,  he  is  a  noble  animal,  moving  through  the  water  so  graceful,  and  with 
such  majesty,  and  with  such  astounding  velocity ;  andthat  too,  without  apparent  muscular  action,  is  sublime; 
and  when  attacked,  such  perfect  command  over  his  locomotion  as  to  entirely  change  his  position  as  quick  as 
thought.  I  have  seen  them  lay  motionless  fifty  feet  off,  and  in  an  instant  swing  their  huge  flukes  under  us, 
and  at  one  blow  send  the  boats  in  splinters,  men  and  all,  ten  feetin  the  air. 

Large  whales  are  seldom  seen  in  groups ;  frequendy  four  or  five  are  found  within  as  many  miles  of  each 
other,  but  more  frequently  alone.  In  their  several  stages  of  growth,  the  males  will  be  found  in  shoals  aU  very 
nearly  of  a  size ;  some  sKoals  will  yield  20,  some  30,  some  40,  and  sometimes  50  barrels,  each  whale.  The 
males  when  very  young,  frequently  accompany  the  other  sex,  as  boys  and  girls  go  to  school  together,  and  aa 
tbey  approach  a  more  mature  stage,  they  separate. 

I  have  nevei  been  able  to  approach  any  satisfactory  result  in  relation  to  the  time  a  sperm  whale  lives ;  the 
general  opinion  is  that  they  live  forty  or  fifty  years.  I  once  extracted  the  barbed  end  or  head  of  a  harpoon 
(rom  the  back  of  a  large  whale,  enclosed  nicely  in  the  oily  blubber,  and  the  wound  entirely  healed  where  it  had 
been  lodged  fourteen  years.  This  was  satisfactorily  proved  after  we  got  home,  by  the  initials  of  the  blacksmith 
who  made  it  on  one  side,  and  the  initials  of  the  captain  on  the  olher.  I  remember'the  whale  yielded  about 
fifty  barrels  of  oil ;  there  was  nothing  in  the  appearance  of  the  whale  indicating  old  age.  I  have  often  noticed 
their  teeth  rotten  and  decayed  down  to  the  jaw,  and  others  wom  down  level  with  the  gum  by  mastication,  and 
covered  with  wrinkles  and  furrows,  having  a  way-^orn  appearance,  evident  marks  of  slow  but  prog^essive 
deterioratioD. 

The  ship  Balcna,  of  this  port,  Capt.  E.  Gardner,  while  at  anchor  at  Karakakua  bay,  in  Owhyhee,  took  a 

large  sperm  whale  off  the  bay,  that  yielded  them  one  hundred  and  two  barrels  of  oil,  whose  teeth  were  worn 

down  level  with  the  gum,  evidently  by  masticating  his  soft  food.     This  noble  animal  had  no  other  appearances 

of  extreme  age,  but  seemed  to  have  enjoyed  full  vigor  of  health  and  life;  who  then  can  tell  the  length  of  life 

they  reach,  ere  it  terminates  by  the  ordinary  process  of  nature !  may  it  not  as  probably  reach  a  hondred  years, 

as  close  at  forty  ? 

I  have  said  that  the  cows  seek  bays  and  still  water  to  bring  forth  their  young ;  they  never  visit  shallow  . 
44 
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water;  they  go  to  such  bays  only  where  the  waler  is  blue  and  deep,  and  under  the  lee  of  islands  and  reefs— 
the  bays  at  tbe  great  island  of  Albemarle,  of  the  Gallapagos  group,  is  often  visited  by  large  shoals  of  cows 
for  that  purpose — the  water  in  those  bays  is  of  great  depth,  and  as  blue  as  the  Gulf  Stream, 

I  have  said  that  squid  is  the  only  article  of  their  food.  I  am  aware  that  others  think  differently  ; 
that  they  do  eat  other  fish.  I  can  only  judge  from  what  I  have  seen,  After  a  sperm  whale  is  mortally 
wounded,  and  is  in  his  last  struggle,  he  not  unfrequently  throws  up  the  contents  of  his  stomach ;  which  in  thc 
hundreds  of  instances  I  have  seen,  I  have  never  discovered  any  thing  but  parts  of  squid.  In  cutting  them  up 
also,  I  havc  often  opened  the  stomach,  and  never  noticed  any  thing  but  squid ;  hence  I  infer,  that  squid  is 
their  only  food. 

Their  great  object  of  migrating  from  place  to  place  is  no  doubt  in  search  of  food ;  they  are  often  seen  in 
large  bodies  moving  quickly,  all  in  one  direction ;  by  getting  their  course  as  they  pass,  and  foUowing  on  afler 
them,  in  a  fcw  days,  again  meet  them  brought  to,  feeding  and.  laying  quite  still,  and  headed  in  different  direc- 
tioas.  In  this  case,  the  whaler  often  succeeds  in  getting  a  large  share  of  oil  before  they  are  so  harrassed  and 
cut  up  as  to  compel  them  to  abandon  the  ground. 

I  have  often  thought  that  currents  had  much  to  do  with  the  movements  of  sperm  whales  :  and  as  they  arc 
most  always  found  heading  it  where  it  is  'strong,  I  have  thought  it  was  to  meet  the  baitl)rought  down  with 
the  current,  particularly  near  the  equator  in  the  Pacific,  where  a  current  is  always  found  setting  to  the  west- 
ward,  which  grows  stronger  as  you  proceed  westward,  and  the  whales  generally  found  stemmmg  it,  headed 
to  the  eastward» 

I  have  spoken  of  the  timidity  of  sperm  whales.  I  have  known  instauces  near  the  land,  wheie  speim 
whales  were  laying  entirely  still,  a  seal  to  spring  in  among  thera,  and  start  them  to  running  with  great  vio- 
lence.     I  have  also  known  them  started  and  set  running  by  the  approach  of  porpoises. 

It  is  remarked  by  many  experienced  sperm  whalers — though  I  never  noticed  it  very  particularly  mysdf^ 
except  in  large  whales — that  afler  rising  to  the  surface  from  their  deep  submarine  explorations,  they  would 
breathe  or  spout  as  many  times  as  they  will  yield  barrels  of  oil.  How  this  rule  works  with  small  whales,  I 
never  noticed  ;  but  I  do  know  that  those  we  rank  as  large  whales,  yield  from  fifty  to  one  hundred  barrels, — 
do  when  undisturbed  spout  from  fifty  to  one  hundred  times ;  as  a  general  rule^  they  spoutfrom  sixty  to  seventy 
times,  and  yield  when  taken,  from  sixty  to  seventy  barrels  of  oil. 

Large  Sperm  whales  remain  submerged  in  search  of  food,  from  an  hour  to  an  hour  and  a  half,  which  I 
presume  is  as  iong  as  they  can  hold  their  breath,  for  when  tliey  rise  (unless  disturbed  or  making  a  passage) 
lay  quite  still  as  if  breathing  was  the  ostensible  object. 

That  sperm  whales  do  perambulate  the  whole  ocean,  I  have  no  doubt.  Instances  are  known  of  their 
being  harpooned  on  the  Japan  coast,  and  disengaglng  themselves  from  the  boat,  have  afterwards  been  taken 
on  the  coast  of  Chili ;  this  was  known  by  the  ship's  mark  on  the  harpoon.  One  instance  is  known  where  a 
sperm  whale  was  thus  struck  on  the  coast  of  Peru,  and  subsequently,  taken  off  the  coast  of  the  United  Statea. 

I  have  often  met  sperm  whales  off  the  Cape  of  Good  Hope,  and  off  Cape  Horn,  making  tbeir  passage 
from  sea  to  sea. 
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I  notice  our  ships  bave  discovered  a  new  region,  new  haunts  for  right  whales.  They  enter  the  Yellow 
sea  early  in  the  season,  and  as  it  advances,  they  proceed  North,  through  the  Straits  of  Corea  into  the  sea  of 
Japan  ;  thence  North  up  the  Gulf  of  Tartary ;  thence  through  the  Perouse  Strait  into  the  sea  of  Seghalien ; 
thence  up  the  Ochotsk,  following  the  whales  as  they  proceed  North. 

Olhers  have  passed  up  the  sea  of  Behring  or  Kamtschatka,  North  through  Behring's  Straits  into  the 
Arctic  sea,  where  whales  are  found  large  and  plenty ;  sea  smooth,  and  weather  in  the  summer  months  (from 
the  extreme  length  of  the  day)  favorable  for  whaling.  Several  ships  bave  been  wbaling  successfully  in  those 
parts.  Tbe  polar  wbale  (as  it  is  called)  yields  very  rich  oil,  and  the  bone  is  larger  and  longer  than  that  of 
tbe  Nortbwest  Coast,  and  fetches  a  better  price  in  the  market 

A  free  communication  by  our  whalers  through  those  remote  seas,  will  develope  the  phenomenon  of  winds 
and  currents  there  ;  tbey  will  also,  in  cruising  for  whales,  discover  the  hidden  dangers,  (if  any,)  and  thus  con- 
tribute  to  assist  the  hydrographer  in  prep^ring  charts  to  guide  future  navigators. 

Herewith  l  forward  you  a  history  of  the  sperm  whale,  by  Capt.  F.  Post  of  this  city ;  also  the  history  of 
Nantucket,  the  once  great  whaling  nucleus  of  tbe  world,  from  which  you  can  find  many  useful  statistics  of 
carly  wbaling." 

^story  of  the  Spermaceti  Whak^  hy  Captain  Francis  Post. 

^^  It  is  a  matter  of  mucb  surprise,  that,  while  the  whale  bas  been  so  long  and  so  extensively  an  object  of 
commercial  pursuit,  so  little  should  be  generally  known  of  the  animal. 

There  is,  perhaps,  scarcely  a  being  in  the  animal  world,  at  least  not  one  wbose  existence  bas  been  so  long 
koown,  tbe  habits,  structure  and  qualities  of  whicb  are  less  known  to  the  naturalist  tban  are  those  of  the  wbale. 
It  is  a  very  prevalent  opinio  n  that  whales  spout  water — Morse,  in  bis  American  Geography,  tells  us  tbat 
wbales  spout  water  to  a  great  beigbt,  and  we  find  many  writers  bave  been  led  into  the  same  error;  but  it  is 
well  known  among  whalers  that  whales  never  spout  waterj  and  that  their  spouts  whicb  are  simply  dense  respi- 
rations  emitted  witb  some  force  from  tbeir  large  nostril,  never  ascend  above  twelve  feet  bigh ;  and  when  the 
whale  is  iinmolested,  seldom  to  that  beigbt,  or  to  one  balf  of  it. 

The  Spermaceti  Whale  hasbut  one  spiralle  through  which  it  respires,  this  is  on  tfie  left  side  of  the  upper 
part  of  the  head,  and  within  a  few  incbes  of  its  end  ;  it  b  about  fifteen  incbes  long  wben  closed  and  when  ex- 
tended,  from  five  to  six  wide.  The  spout  shoots  obliquely  forward  and  upwards,  expanding  when  it  rises  like 
a  whiffof  tobacco  smoke,  which  it  much  resembles  in  form  ;  it  is  visible  but  for  a  moment :  is  near  the  same 
density  as  fog,  and  when  blown  in  the  face,  tbe  same  degree  of  dampness  is  felt  from  it.  When  the  air  is  clear 
aod  cool,  and  a  moderate  breeze  is  blowing,  so  tbat  the  sea  is  not  mucb  ruffled,  the  spout  of  a  large  whale  may 
be  seen  from  a  ship's  mastbead  the  distance  of  nine  miles, — the  white  spout  forming  a  fine  contrast  with  tbe 
blue  field  above  whicb  it  rises,  and  appears  at  intervals  of  almost  as  much  exactness  as  can  be  measured  by  a 
first-rate  chronometer.  When  wbales  spring  out  of  tbe  sea,  the  spray  produced  by  their  fall  is  so  g^eat  as  to 
be  seen  15  miles — in  one  of  these  playful  gambols  they  are  frequently  first  discovered. 

The  males  of  this  species  are  out  of  all  proportion  tbe  largest,  and  they  are  generally  found  alone ;  it  is 
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tben  quite  astonishing  to  see  wilh  what  exactness  they  pursue  their  course.  Not  unfrequently  they  are  pur- 
sued  by  a  ship  the  space  of  a  whole  day  togelher  without  altering  their  course  a  single  point  of  the  compass. 
What  can  enable  these  inhabitants  of  the  deep  to  thus  pursue  an  undeviating  cour^e  for  a  day,  and  most  likely 
for  as  long  a  period  as  they  choose  ? 

So  far  as  our  knowledge  extends  ihe  inequalities  of  the  earth's  surface  beneatb  the  sea,  are  similar  to 
those  above,  aud  the  conjecture,  therefore,  is  a  reasonable  one,  which  supposes  that  the  utmost  cavities  of  the 
sea,  do  not  exceed  the  loftiest  heights  above  it.  May  not  then  these  occupants  of  the  watery  world,  like  those 
of  earth  and  air,  be  guided  on  their  way  by  visible  objects?  For  without  such  guidance,  no  animal,  man  not 
excepted,  can  long  pursue  an  unvarying  course.  Instinct  may  urge  the  aniraal  when  to  move,  but  something 
discernable  must  aid  its  way  through  the  deep  with  such  precision.  Nor  is  it  at  all  unreasonable  to  suppose 
that,  by  a  wise  provision  of  nature,  their  organs  of  vision  are  as  well  adapted  for  the  watery  element,  as  ours 
are  for  the  serial  one. 

These  large  whales  generally  spout  from  fifty  to  sixty  times  when  to  the  surface,  and  the  spouts  appear 
at  intervals  of  about  fifteen  seconds,  though  when  the  whale  first  appears  they  are  rather  more  hurried  than 
afterwards,  this  occupies  nearly  a  quarter  of  an  hour,  after  which  they  go  down,  and  stop  beneath  the  sea  an 
hour,  or  an  hour  and  a  half,  but  never  exceed  this  before  they  return  to  the  surface  again  for  the  purpose  of 
respiration.  Thus  between  one-fourth  and  one-fifth  of  their  time  is  occupied  in  sustaining  vitality,  by  breath- 
ing  atmospheric  air.  The  periods  of  time  passing  while  the  whale  b  in  the  depths  below  are  oHen  nicely 
measured.  Ih  one  instance  the  writer  was  in  pursuit  of  a  whale  which  was  going  quite  fast  nearly  a  day,  and 
all  this  time  he  never  stopped  beneath  the  surface  more  than  fiflytwo  minutes,  nor  less  than  fifty ;  he  spouted 
no  more  than  48  times  at  a  rising,  nor  less  than  46.     His  other  movements  were  equally  uniform. 

It  is  observed  that  whales  suspend  their  breath  longer  in  some  seas  than  in  others,  probably  because  they 
go  deeper  for  their  food.  Some  idea  may  be  given  of  the  depth  to  which  they  go,  by  stating  that  when  har- 
pooned  it  is  sometimes  necessary  to  connect  three  or  more  lines  together  to  prevent  them  from  escaping.  Each 
of  these  lines  is  commonly  225  fathoms  long,  so  that  if  a  whale  take  from  boats  foor  of  these  lines  there  is  attached 
to  it  a  continued  line  nearly  a  statute  mile.  It  would  not,  however,  go  the  whole  depth  ;  but,  unless  the  des- 
cent  was  perpendicular,  the  whale's  course  would  describe  a  sort  of  curve,  and  from  the  great  length  of  line 
out,  and  pressure  of  the  sea  on  it,  the  whale  would  continue  to  take  linefrom  the  boats  until  itreached  the 
surface,  or  nearly  so ;  when  in  this  condition  the  whale  appears,  it  is  generally  found  in  an  exhausted  state, 
arising  principally,  it  may  be  supposed,  from  its  fright  and  struggles  to  get  free,  though  some  conceive  it  to 
be  produced  by  the  weight  of  the  vast  volume  of  water  that  must  have  pressed  upon  it  while  in  the  sea  beneath. 
But  this  latter  hypothesis  seems  rather  untenable,  for  though  the  pressure  may  be  great,  yet  if  small  fry,  such 
as  are  caught  from  an  hundred  fathoms  or  so,  can  bear  this  pressure,  then  one  bulky  whale  is  not  likely  to  get 
squeezed  beyond  endurance  in  the  deepest  cavern  of  the  sea. 

Spermaceti  Whales  are  rarely,  if  ever,  seen  on  soundings,  though  they  are  often  seen  and  taken  near  land; 
but  in  this  case  there  is  alvrays  a  bold  shore  and  great  depth  of  sea. 
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It  is  difficultto  assign  a  reason  why  these  whales  are  so  partial  to  a  deep  sea,  when  all  other  kinds  fre- 
quent  shallow  bays  and  harbors.  Cattle  or  sqaid,  snppused  to  be  the  only  food  which  sperm  whales  ever  eat, 
are  often  found  in  shoal  water;  there  is  howevera  species  of  this  fish,  the  exact  size  of  which  is  not  known; 
but  it  is  presumed  to  be  large,  as  whales,  in  the  agony  of  death,  frequently  eject  from  their  stomachs  pieces  as 
large  as  the  buTk  of  a  barrel,  and  these  in  large  quantities ;  so  that  the  assertion  of  the  naturalists  that  the 
whale,  though  the  largest  of  animals,  is  one  of  the  smallest  eaters,  is  untrue.  Large  pieces  of  squid  are  often 
8een  floating  on  the  sea,  which  wlialers  consider  indicate  good  whale  g^ound. 

The  manner  in  which  they  take  their  food  is  rather  curious,  and  affords  a  singular  specimen  of  animal  in- 
genuity.  While  the  wfaale  is  making  Uttle  or  no  progress  though  the  sea,  its  capacious  mouth  is  extended, 
by  having  the  lower  jaw  dropped  down,  and  the  inside  being  white  the  squid  dart  swiflly  in.  Whales  are  often 
seen  in  this  position,  and  it  is  known  that  squid  will  spring  at  white  and  shining  objects  in  the  sea,  for  in  this 
way  are  they  caught.  But  for  this  stratagem,  the  whale  migfat  seek  other  food  than  the  squid  :  for  they  are 
extremely  active,  and  if  pursued,  could,  by  frequent  evolutions,  easily  evade  the  pursuit  of  a  whale. 

The  general  color  of  this  species  of  whale  is  a  dark  bluisfa  grey,  thougfa  some  faave  large  and  irregular 
ibrmed  spots  of  wfaite  on  tfaem.  Tfae  exterior  surface  of  tfae  animal  is  a  tfain  tender  substance  of  a  glass-Iike 
slickness,  wfaicfa  is  easily  broken,  and  forms  wfaat  anatomists  might  call  the  cuticle ;  beneatfa  tfais  and  upon  tfae 
Uubber  is  a  sfaort,  soft,  furry  substance,  tfaat  covers  tfae  wfaole  wfaale.  Tfae  blubber  is  of  various  tfaicknesses 
upon  different  parts  of  tfae  body,  and  may  average  about  9  incfaes,  tfaougfa  tfais  depends  wfaolly  on  tfae  size  of 
tfae  wfaale.  Some  of  tfais  species  faave  yielded  120  bbls.  of  oil,  and  as  tfais  comes  only  from  tfae  faead  and  blub- 
ber,  some  notion  may  be  formed  of  tfae  enormous  bulk  of  a  large  wfaale.  Sucfa  a  mass  of  animation  cannot 
weigfa  less  tfaan  sixty  tons,  and  yet  tfais  animal,  by  all  odds  tfae  largest  tfaat  now  exists,  and  unquestionably  tfae 
largest  tfaat  ever  did  exist,  faas,  by  a  love  of  tfae  marvellous,  been  greatly  magnified ;  wfaen  we  are  told  tfaat 
whales  faave  been  found  to  measure  160  feet  in  length,  we  cannot  say,  tfaat 

<«  Travellera  ne'er  did  lie." 

Tfaat  tfaey  are,  or  ever  faave  been  formed  of  sucfa  prodigious  lengtfa,  is  wfaolly  improbable ;  tfaat  sword  fisfa  and 

thrashers  attack  them,  is  equally  so.     But  lay  fayperbole  aside,  and  reduce  tfae  size  of  a  wfaale  to  flat  reality, 

and  it  is  tfaen  certainly  a  monster  to  excite  our  wonder. 

The  foUowing  are  tfae  dimensions  and  admeasurement  of  a  large  sperm  wfaale  tfaat  jrielded  95  bbls.  of  oU ;  and 

it  may  be  asserted  witfaout  fear  of  contiadiction,  that  the  description  of  one  whicfa  makes  tfae  dimensions  exceed 

these  more  than  a  few  feet,  is  entitled  to  no  credence.     The  wfaole  lengtfa  of  tfae  wfaale,  from  tfae  end  of  tfae 

head  to  the  end  of  tfae  tail,  was  62  feet ;  circumference  at  tfae  largest  part  of  tfae  body  32  feet ;  faead  20  feet 

long,  under  jaw  16  feet  long,  and  contained  two  rows  of  teetfi,  22  in  eacfa ;  (tfae  upper  jaw  bas  seldom  any 

teetfa,  and  wfaen  it  does  tfaey  are  very  small.)     The  tail  was  6  feet  long  and  16  broad.     Tfae  faead  usually  yields 

about  one-tfaird  part  of  tfae  wfaole  quantity  of  oU  produced.     Tfae  taU  of  tfae  wfaale,  like  tfaat  of  aU  tfae  cetaceous 

tribe,  is  faorizontal  to  tfae  body ;  and  wfaen  wielded  as  it  is  by  a  great  number  of  sinews,  some  of  wfaicfa  are  as 

large  as  a  man's  wrist,  forces  an  irresistible  blow,  to  wfaich  a  cedar  whale-boat  forms  a  puny  sfaield.     Tfae  taU 
45 
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is  betweea  a  Iriangle  and  seml-kjnar  form,  and  is  the  principal  organ  for  impelling  the  whale  along.  The  twa 
pectoral  fins  serve  rather  to  guide  than  to  produce  its  motion.  From  the  head  to  the  hump,  the  whale  ap- 
proaches  to  a  circular  form ;  from  thence  the  body  terminates  in  an  uneren  ridge  above  and  below,  and  dimin- 
ishes  in  size  till  at  the  junction  of  the  tail,  it  is  not  above  G  feet  in  circumference  ;  this  hinder  part  of  the  body 
measuring  much  more  vertically  than  horizontally»  The  hump  is  a  protuberance  on  tbe  whale's  back  about  2 
feet  highy  and  when  the  whale  is  swimming  along  the  surface  this  is  seen  devated  so  much  above  it*  The 
whale  has  no  external  ears,  but  two  small  apertures  for  admission  of  sound ;  tbe  eyes  bave  nK)veabIe  lids,  and 
are  between  three  and  four  inches  in  diameter. 

In  comparison  with  the  males,  the  females  are  diminutive,  a  fuU  grown  one  of  thelatter  not  exceeding  in 
bulk  one-fourth  of  that  of  the  former,  and  seldom  making  nK>re  than  20  bbls.  of  oil,  often  much  less.  They 
are  found  in  herds  together  with  their  cubs,  varying  in  numbers  from  fiAeen  or  twenty,  to  above  an  hundred  ; 
amoDg  them  are  some  scarcely  ten  feet  long.  The  writer  had  one  of  these  nursling  cubs  hoisted  on  deck  whole,  , 
which  measured  14  feet  in  length,  and  yielded  no  more  than  20  gallons  of  oil.  This  afibrded  an  excelleot 
opportunity  of  examining  the  internal  stnicture  of  the  whale,  and  on  an  occasion  like  this,  the  young  whaler  is 
never  backwards  in  doing  so,  as  by  observing  the  position  of  the  seat  of  life,  he  is  enabled  afterward  to  point 
his  lance^with  a  more  deadly  aim.  Though  it  be  somewbat  perilous^  an  encoanter  with  one  of  these  immense 
herds  is  a  whaler's  delight,  since  sometimes  no  less  tban  eight  or  ten  reward  the  adventurous  exertions.  It  is 
a  singular  fact  that  when  one  of  these  whales  is  harpooned,  though  the  herd^  or  shoal,  as  it  is  commonly  called, 
be  separated  some  miles  apart,  it  is  instantly  perceived  by  the  whole,  and  they  either  rush  with  great  velocity 
towards  the  wounded  whale,  or  decamp  and  leave  it  to  his  fate.  If  the  whales  surround  the  wounded  one, 
they  of  each  boat  may  select  one  of  them  for  themselves;  and  when  they  are  kiUed,  to  prevent  their  beinglost, 
(for  as  they  are  near  the  specific  gravity  of  the  sea,  but  a  small  portion  of  their  bodies  remain  above  it^)  a  hole 
is  cut  in  each  whale,  and  a  pole  some  15  feet  long,  with  a  small  flag  affixed  to  its  upper  ends,  is  placed  verti- 
cally  therein.  This  done,  the  boats  may  go  in  pursuit  of  more,  as  there  is  now  no  danger  of  their  being 
lost,  and  they  may  be  taken  alongside  the  ship  at  leisure.  But  it  often  happens  when  a  whale  is  ^^  stnick"  in 
one  of  these  large  bands,  that  the  others  all  seek  safety  in  flight,  and  then  the  whalers  must  content  them- 
selves  with  slimfares. 

Either  a  whale^s  sense  of  hearing  must  be  singulaily  acute,  or  else  its  vision  is  very  powerful  in  a  clear 
aqueous  mediumi  for  by  one  of  these  senses  it  is  enabled  to  ascertain  a  long  way  off  when  another  whale  is 
attacked.  Water,  it  is  said,  on  account  of  its  density,  has  the  quality  of  propagating  sound  farther  than  the 
rarity  of  the  air  will  admit  it ;  though  it  has  only  been  ascertained  that  sound  can  be  transmitted  far  wer  water, 
not  thraugh  it. 

When  unmolested,  the  velocity  of  whales  is  not  often  more  than  three  miles  per  hour,  though  when 
alarmed  and  closely  pursued,  they  are  capable  of  swimming  at  the  rate  of  ten  miles  per  hour,  but  they  never 
go  long  at  this  pace  before  it  diminishes  to  four  or  five.  On  receiving  a  wound  in  the  vitals  they  spout  out 
amazing  quantities  of  blood,  so  as  to  color  the  ocean  for  many  yards  arouad.     lostances  are  common,  not- 
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withstanding  their  mighty  strength  and  size,  of  whales  expiring  in  a  moment  after  receiving  their  death 
wound.  Sometimes  in  apparent  fright.they  use  every  efibrt  to  escape  ffom  their  merciless  assailants,  and  not 
unfrequently  in  plunging  into  the  depths  of  the  sea  and  dr^wing  all  the  lines  from  the  boats,  succeed  in  doing  so. 

When  a  whale  is  taking  line  from  a  boat,  the  utmost  care  is  takeu  that  it  runs  clear,  as,  should  it  become 
entangled  and  not  instantly  cut,  the  boat  and  all  it  contains,  would  at  once  be  drawn  beneath  the  sea.  Many 
fatal  accidents  have  occurred  to  whalers  from  being  themselves  entangled  in  the  line,  drawn  firom  the  boats  and 
seen  no  more.  In  order  for  the  whale  to  get  no  moie  line  than  is  absolutely  necessary,  a  strong  piece  of  wood 
called  a  ^^  logger  head  "  is  firmly  fixed  near  the  boat's  stem ;  round  this  a  tum  or  two  of  the  line  is  taken,  and 
it  flies  so  swiftly  round,  that  its  friction  would  set  the  logger  head  on  fire,  if  water  were  not  occasionally  thrown 
on  the  line. 

Whales  when  attacked  are  generally  passive,  suffering  the  boat  to  approach,  and  the  harpoons  and  lances 
to  pierce  their  huge  bodies  without  making  a  show  of  resistance,  though  serious  accidents  often  happen^ 
roerely  from  the  spontaneous  movements  of  a  wounded  whale. 

Boats  in  this  way  are  often  so  badly  stoven  as  to  be  rendered  totally  useless,  and  are  abandoned  on  the 
sea.  But  they  are  not  all  thus  unresisting ;  occasionally  a  large  warrior  whale  is  encountered,  which  proves 
himself  a  formidable  and  dangerous  antagonist ;  that  with  a  single  blow  of  his  ponderous  tail  severs  the  boat 
from  which  he  is  assaulted  quite  into  haIveS|  often  to  the  destruction  of  part  of  its  crew.  But  the  terrible 
jaw  of  such  a  whale,  set  with  a  couple  of  score  of  large  pointed  tceth,  constitutes  hb  chief  arm  of  defence, 
and  wo  to  the  thing  in  the  shape  of  a  man  or  boat  with  which  it  comes  in  contact 

Naturalists  in  their  closets  oAen  make  ridiculous  mi^akes  in  describing  animals  tbat  are  found  in  regions 

where  they  never  venture  themselves.     Thus  of  the and  whale.     "  Both  want  teeih  for  chewing,  and 

are  obliged  to  live  on  insects."  Again,  ^^  the  whale  pursues  no  other  animal ;  leads  an  inoflensive  life ;  and 
is  harmless  in  proportion  to  his  strength  to  do  mischief.'' — {Goldsmith^s  JVIatural  History.) 

Sperm  whales  are  not  so  gentle ;  the  large  males  often  encountet  each  other  so  furiously  as  to  break  off 
many  of  their  teeth  when  the  jaws  come  incontact:  and  theyhave  been  taken  with  their  jaws  broken. 
Instead  of  fleeing,  a  warrior  of  this  mettle  resohitely  maintains  his  ground,  and  even  in  tum  becomes  the  as- 
sailant,  che wing  in  pieces  every  boat  that  approacbes  him.  These  desperate  whales^  after  much  hard  fighting  and 
imminent  danger,  are  sometimes  conquered ;  but  so  obstinatelyi  and  so  successfuUy  have  they  been  known  to 
defend  themselves,  that  instances  are  on  record,  where  all  the  boats  of  a  ship,  save  one,  to  convey  the  drenched 
crews  back,  have  been  chewed  into  atoms^  and  the  whales  themselves,  afler  defying  all  the  resources  of  art, 
and  disdaining  to  flee,  have  been  leil  in  fuU  possession  of  the  field  of  battle.  We  have  heard  of  more  than  one 
case,  where  as  a  last  resorty  the  ship  herself  has  been  run  alongside  of  a  whale  like  tfais,  and  while  passing  by, 
lances  were  so  skilfuUy  thrown,  that  he  ultimately  died  of  his  wounds,  and  became  at  last  a  prey  to  his  captors. 
But  an  attack  in  this  way  is  certainly  hazardous,  as  aU  will  agree  who  remember  the  fate  of  the  whale  ship  £ssex.* 


*  Thia  ship  wos  attacked  and  ■unk  by  a  whale  ;  the  mate  and  part  of  the  crew,  who  took  to  their  boats,  were  brought  home  firom 
tbe  Oape  of  Good  Hopt  in  the  U.  8. 8.  Voioemiei  in  189B,  in  nrliiok  ahip  I  wm  tbtn  itrviag  tm  midalupman.«-M. 
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The  Sperm  whale  is  remarkable  for  yielding  the  unctuous  substance  whence  comes  its  name ;  and  it  is  also 
remarkable  for  producing  ambergris ;  the  bowels  of  a  sperm  whale  forming  the  only  situation  where  this  singular 
fragrant  substance  is  generated*  Whether  its  exist^nce  is  a  cause  of,  or  the  effect  of  disease,  is  not  yet 
known ;  it  rarely  occurs,  not  perhaps  in  one  whale  out  of  a  thousand. 

They  seem  to  be  more  migratory  in  their  habits  than  other  whales,  occurring  in  every  parallel  of  latitude 
between  the  two  polar  seas,  down  to  an  equatorial  one :  though  generally  preferring  the  deep  blue  sea  that  in- 
dicates  unfathomable  depths. 

As  they  are  thus  widely  scattered,  they  are  searched  for  in  almost  every  sea,  however  remote,  and  hence 
it  often  occurs  in  voyages  of  3  or  4years  duration,  that  ships  before  completing  their  cargoes,  entirely  circum- 
navigate  the  Globe.  They  are  occasionally  seen  in  the  Atlantic  and  Indian  oceans ;  but  are  found  in  greater 
abundance  in  the  Pacific,  where  they  are  seen  at  times  in  favorite  spots,  scattered  over  the  whole  extent  of 
this  great  sea.  When  half  a  century  ago,  our  ships  first  ventured  into  the  Pacific  in  quest  of  sperm  whales, 
the  coasts  of  Chili  and  Peru  abounded  in  them  ;  and  our  hardy  pioneers  in  this  daring  occupation  were  there 
enabled  to  fill  their  ships,  without  the  necessity  of  penetrating  farther.  But  the  whaling  fieet  increased  ex- 
tensively ;  the  persecuted  whales  were  in  a  measure  killed  and  driven  from  their  haunts  ;  so  that  later  voyagers 
to  insure  success,  have  been  compelled  to  push  their  adventures  into  still  farther  and  comparatively  unknown 
seas.  One  unexplored  track  after  another  has  been  traversed,  until  it  may  now  be  said  that  firom  Chdi  to 
New  HoIIand,  from  California  to  the  Japan  Isles,  and  China  sea,  with  the  whole  intermediate  space — in  a 
word,  over  a  square  expanse  comprehending  above  eighty  degrees  of  latitude,  and  more  than  one  hundred  of 
loBgitude,  there  is  scarce  a  spot  of  any  extent  but  what  has  been  furrowed  by  the  keels  of  a  whaler,  and  been 
a  place  of  privation  to  her  enduring  crew. 

Zoologists  have  classed  these  animals,  as  well  as  the  sporting  tribe,  among  fishes,  distinguishing  them 
by  cetaceous  order,  comprehending  a  variety  of  species.  But  on  an  examination  of  their  structure  and  func- 
tions,  the  impropriety  of  this  classificatfon  is  manifest ;  and  the  inspector  is  at  once  convinced  of  their  being 
far  removed,  or  in  fact  whoUy  distinct  from  any  species  of  fish.  They  have  many  analogies  with  the  larger 
land  animals,  having  in  common  with  them,  warm,  red  blood  flowing  through  the  system,  though  a  certain 
modern  philosopher  has  asserted  to  the  contrary  :  Robert  D.  Owen,  in  one  of  his  published  letters  while  in 
America,  skeptically  comparing  his  situation  in  a  stage  coach  to  that  of  Jonah  in  the  whale's  belly,  asserted 
that  the  whale  was  a  ^^  cold  blooded  animal." 

They  have  a  heart,  with  auricles  and  ventricles  through  which  this  fluid  is  propelled ;  they  have  lungs, 
together  with  all  the  functions  for  breathing  atmospheric  air,  and  they  can  only  suspend  this  breathing  for  an 
hour  or  two  at  a  time.  Being  entire  tenants  of  the  deep,  and  having  organs  for  propelling  them  through  it, 
are  the  only  fish-like  qualities  they  possess.  They  seem  to  form  a  sort  of  intermediate  and  connecting  link 
between  absolute  heasts^  and  their  more  near  submarine  neighbors. 

It  is  bighly  creditable  to  the  spirited  and  enterprising  individuals,  who  have  put  forth  their  capital  in  ships, 
destined  io  traverse  the  deep  in  quest  of  these  oily  monsters,  that  they  have  become  so  numerous  as  to  form 
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a  large  and  important  portion  of  our  navigation ;  and  this,  without  ever  receiving,  without  ever  needing, 
legislative  encouragement.  A  computation  roughly  made,  shows  that  we  have  now  whale  ships  enough,  if 
placed  in  a  direct  line,  equidistant  and  just  in  sight  of  each  other,  to  form  a  continued  fleet,  that  might  reach 
more  than  half  way  around  the  globe.  The  wealth  drawn  out  of  the  deep  and  conveyed  by  them  annually  to 
the  shores  of  America  is  immense.  But  aside  from  contributing  thus  largely  towards  our  national  wealth,  no 
small  degree  of  honest  pride  arises  from  the  knowledge  that  no  nation  can  rival  us  in  this  perilous  branch  of 
industry.  The  English  have,  it  is  true,  been  for  many  years  engaged  in  it,  and  with  partial  success,  but  the 
immense  amount  of  bounty  paid  by  their  government  to  encourage  the  establishment  of  one  branch  of  whaling 
alone,  showshow  reluctantly  they  have  been  drawn  into  it,  and  fully  justifies  usin  saying,  that,  in  thispursuit 
as  in  others  that  call  forth  daring  energy,  Old  England  must  yield  the  palm  to  J^ew  England  adventurers. 

From  the  commencement  of  the  whaling  career  of  the  English  in  the  northern  seas,  down  to  the  year, 
1786,  that  government  had  paid  bounty  therefor,  amounting  to  «£1,266,000 — a  fraction  or  so  of  the  national 
debt.  To  ensure  success  in  their  whalin^  operations  in  the  South  seas,  the  English  as  well  as  their  neighbors 
across  the  channel,  have  not  scrupled  to  secure  for  their  ships,  masters  and  other  chief  conductors  of  whaling 
voyages  from  the  young  country  that  first  led  the  way  beyond  the  two  fellow  capes,  in  this  great  marine  enter- 
prise.  So  liberal  in  fact  were  the  inducements  held  forth,  that  merchants  as  well  as  seamen  removed  from  our 
own  to  their  countries,  invested  their  funds,  and  became  actively  engaged  in  this  venturesome  pursuit.  So  far 
as  we  know,  a  detailed  description  of  the  manner  of  capturing,  cutting  in,  and  trying  out  a  whale,  has  never 
been  given  ;  the  following  may,  therefore,  supply  the  place  of  a  better  one. 

It  may  first  be  mentioned,  that  when  a  whale  ship  leaves  her  port,  a  man  is  stationed  in  the  top-gallant 
crosstrees  of  each  mast  to  look  out  for  whales,  and  the  mastheads  are  kept  manned  from  daylight  until  sunset, 
during  all  weather  that  admits  boats  to  leave  their  ship,  from  the  time  of  her  leaving  home  until  her  cargo  is 
completed,  or  the  voyage  terminates ;  the  ship's  company  standing  watch  aloft  by  turns  of  two  hours  each. 
When  the  spout  of  a  whale  is  descried,  the  discoverer  immediately  makes  it  known  by  the  welcome,  and — on 
board  of  a  whaler — ^the  well  known  exclamation  of  "  There  she  blows!"  which  is  repeated  often,  as  Ihespout 
appears  in  view ;  and  though  it  should  be  so  far  offas  to  be  but  just  discernable,  yetby  its  peculiar  formation, 
as  well  as  by  the  number  of  times  and  regularity  with  which  it  appears,  the  experienced  eye  of  a  practical 
whaler  can  distinguish  at  once  from  what  species  of  whale  the  spout  proceeds.  If  it  be  a  sperm  whale,  and 
not  to  windward,  the  ship  is  instantly  headed  for  it,  and  all  sail  made  m  pursuit.  After  some  few  preliminary 
cbservations,  such  as  noting  time  by  watch,  and  with  a  spy-glass  tracing  the  animaPs  way  through  the  sea,  its 
course  and  rate  of  going  are  ascertained,  and  it  now  may  be  calculated  for  with  tolerable  precision. 

The  ship  is  usually  run  within  a  half  mile  or  so  of  the  spot  where  the  whale  is  expected  to  appear,  when 

it  rlses  to  the  surface,  and  by  having  the  courses  hauled  up,  and  one  of  the  larger  topsails  hove  back,  she 

there  remains  nearly  stationary.     The  boats  are  now  sent  off,  and  are  rowed  in  different  directions,  so  that  if 

the  whale  is  not  going  fast,  at  least  one  of  the  boats  is  nearly  sure  of  being  near  him  when  he  rises,  or  should  he 

chance  to  come  up  a  mile  from  the  boats,  they  can  generally  reach  him  before  he  has  his  spoutings  out ;  as 
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this  occupies  some  fifteen  minutes,  and  the  boats  may  be  rowed  at  the  rate  of  six  miles  an  bour,  even  over 
quite  a  rough  sea.  If  the  whale  be  slow  in  his  movements,  the  boat's  crews  have  nothing  to  do  while  waiting 
for  it  to  appear,  but  to  lay  upon  their  oars  ;  and  as  the  time  draws  nigh,  eager  eyes  scan  all  portions  of  thesea 
around,  to  catch  the  first  glimpse  of  a  rising  spout.  But  if  there  happen  to  be  much  swell,  from  the  depressed 
condition  of  the  boats,  being  oftenin  a  cavity  between  waves  that  entirely  obstruct  the  visipn,  it  is  difficult  to 
discern  a  spout  from  boats  beyond  a  limited  distance ;  in  this  case,  the  main  dependence  is  placed  on  the  man 
at  the  ship's  masthead,  who,  as  soon  as  he  sees  the  whale,  runs  up  a  signal  and  points  out  its  direction.  This 
creates  a  scramble  among  the  crews,  as  there  is  generally  no  small  share  of  rivalry  existing  among  them,  and 
all  strain  every  nerve  with  the  view  of  being  the  first  who  approach  and  have  the  honor  of  first  implanting  thcir 
harpoons  in  the  whale;  but  as  the  boat  which  is  more  favored  by  chance,  or  happens  to  out-row  the  others, 
gets  within  a  few  yards  of  him,  the  contested  race  is  given  up,  and  the  sternmost  crews  cease  rowing  and 
silently  await  the  issue  of  the  first  conflict.  Sometimes  boats  approach  a  whale,  as  their  situations  chance  to 
be,  by  rowing  up  towards  the  head  and  get  to  the  pervious  part  of  its  body  in  this  way ;  at  other  times  they 
proceed  direct  to  its  side,  but  generally  the  most  approved  way  is  to  row  up  from  behind,  and  if  necessary, 
make  a  circuitous  route  to  do  so.  The  approach  of  a  boat  often  alarms  a  whale,  when  he  dives  beneath  the 
sea  and  suffers  it  to  come  near  him  no  more ;  but  more  commonly  and  especially  on  new  grourids  where  they 
have  been  but  little  disturbed,  there  is  no  difficulty  in  placing  boats  sufficiently  near  whales  as  to  leave  them  in 
the  attacker's  power.  It  is  probable,  however,  that  boats  seldom  arrive  near  whales  without  their  knowledge, 
such  only  making  efforts  to  escape  as  have  learned  to  regard  them  as  enemies  by  having  become  acquainted 
with  the  missive  weapons  thrown  therefrom.  The  harpooner  rows  at  his  oar  until  the  boat  gets  nearly  "within 
dart,"  when  he  is  called  up  by  the  officer  who  steers  and  controls  the  boat;  and  when  within  a  few  feet  of  the 
whale  the  progress  of  the  boat  is  checked  as  much  as  possible,  by  strokes  of  the  oars.  The  harpooner  now  darts 
his  two  harpoons  which  pass  through  the  blubber  and  enter  the  fleshy  mass  that  encloses  the  bones  of  this  great 
animal ;  and  these  keen  instruments  coming  in  quick  succession  oflen  give  to  the  affrighted  whale  the  first 
intimation  of  impending  danger.  This  is  always  a  moment  of  peril  to  the  assailants,  and  therefore  one  of 
anxiety  to  the  lookers  on ;  as  some  fearful  accident  might  proceed  from  the  convulsive  motions  of  the  wounded 
whale,  other  boats  promptly  row  up  to  assist  the  first.  The  skill  and  activity  of  every  one  are  now  in  requisi- 
tion,  lest  the  yet  slippery  and  valuable  prize  should  by  some  means  escape  before  receiving  his  death  wound. 
If,  as  oAen  happens,  a  boat  is  badly  stoven  in  the  first  outset,  another  takes  in  the  immersed  crew  and  tows  the 
stoven  boat  to  the  ship,  while  others  make  a  fresh  and  combined  attack  on  the  whale,  which  mny  now  be 
rolling  in  the  ocean  foam,  that.his  own  struggles  have  produced,  or  perhaps  rearing  its  mighty  tail  in  the  air, 
and  drawing  it  down  on  the  sea  with  such  force  as  to  make  it  resound  to  a  great  distance. 

Soon  as  a  boat  is  attached  to  a  whale^  the  officer  in  charge  exchanges  situations  with  the  harpooner  or 
boat  steerer,  as  he  is  more  generally  called,  the  latter  now  steering  the  boat  while  the  former  goes  forward 
and  plies  his  lance,  taking  care  to  poise  it  well  before  throwing  it,  and  to  aim  it  always  so  that  some  portion 
of  the  whale's  vitals  shall  be  pierced.     Copious  emissions  of  blood  then  gush  from  the  spout  hole,  rise  up  a  few 
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fect,  and  fall  into  the  sea,  dyeing  it  with  the  crimson  fluid  wherever  the  animal  pursues  its  way,  Where  a 
whale  has  fairly  received  its  death  wound  there  is  but  a  small  chance  for  escape,  as  it  seldora  lives  above  an 
faour  or  so  afterwards.  When  dead,  a  hole  is  cut  in  the  head  or  tail,  through  which  a  rope  is  rove,  and  if  the 
ship  is  to  the  leeward  the  boats  tow  the  whale  towards  her ;  but  if  thc  ship  be  to  the  windward,  this  labor  is 
saved,  as  she  then  runs  down  within  a  shoft  distance  of  the  whale,  where  the  fore  topsail  is  hove  aback,  the 
whale  is  hauled  alongside,  and  a  cable  of  rope  or  chain  put  round  its  tail ;  preparations  are  now  made  for 
cutting  in  the  blubber  and  other  oily  portions  of  the  whale. 

This  is  a  laborious  process  which,  for  a  large  sperm  whale,  requlres  the  principal  part  of  a  day  tp  complete. 
The  cutting  operation  is  performed  from  stages  suspended  over  the  ship's  side ;  the  cutters  being  provided 
with  sharp  instruments  for  the  purpose,  called  spades,  these  have  a  razor-Iike  edge  of  fine  steel,  and  are  affixed 
to  poles  of  convenient  length.  To  make  a  beginning,  a  small  hole  is  cut  first  in  the  blubber  near  the  head, 
and  into  this  is  placed  a  blubber-hook,  to  which  is  attached  one  of  the  two  large  tackles  eraployed  in  hoisting  in 
the  blubber,  and  by  means  of  the  windlass  a  piece  of  blubber  about  six  feet  in  width  is  thus  raised  up  to  the 
8hip's  side.  As  this  goes  aloft  the  whale  rolls  over  aud  over,  the  blubber  peeling  off  rapidly  as  it  rolls ;  and  as 
the  cnts  are  made  not  quite  circularly  round,  but  in  a  direction  somewhat  obliquely  t^wards  the  tail,  the  whole 
blubber  comes  off  the  whale  in  one  continued  piece,  being  stripped  off  in  the  spiral  way  firom  head  to  tail. 
With  the  aid  of  the  windlass,  this  piece  of  blubber  is  heaved  sorae  thirty  feet  above  the  deck,  when  the  lower 
block  of  the  tackle  meets  the  upper  one,  which  is  suspended  from  the  main  masthead,  a  second  tackle  then 
relieves  the  first,  having  a  strap  of  the  block  inserted  through,  and  secured  to  the  blubber  near  the  deck ;  just 
above  this  block  the  blubber  is  cut  off ;  the  piece  separaled  forming  what  is  termed  a  ^^hlanket  piece  ;"  this  is 
lowered  into  the  ^^blubher  rvomy'*  which  is  that  portion  of  the  ship  between  decks,  directly  abreast  and  beneath 
the  main  hatclies ;  another  piece  goes  up  to  the  same  height  as  the  first,  and  is  in  the  same  manner  cut  off  and 
lowered  into  the  blubber  room,  and  so  on  tdl  all  the  blubber  is  taken  from  the  whale,  five  or  six  of  these  pieces 
commonly  taking  the  whole.  The  carcass  is  then  abandoned  to  the  ravenous  sharks  and  hungry  birds  that 
surround  a  ship  on  these  occasions.     The  carcass  sometimes  floats,  but  most  commonly  sinks. 

While  the  whale  is  being  rolled  the  head  is  cut  off;  and  it  remains  alongside  secured  by  a  strong  rope  till 
the  blubber  is  hoisted  in. 

Small  whales'  head  are  heaved  on  deck  whole,  but  the  immense  weight  of  a  large  one  renders  it  imprac- 
ticable ;  it  is  therefore  necessary  to  divide  it.  Both  tackles  are  firmly  hooked  to  a  portion  of  the  head,  denom- 
inated  the  junk,  and  this  when  cut  off  requires  tfie  united  strength  of  the  whole  ship's  crew  at  the  windlass  to 
heave  it  high  enough  to  reach  the  deck,  a  large  one  weighing  at  least  between  five  and  six  tons. 

The  last  and  most  remarkable  portion  of  the  whale  remains  yet  to  be  hoisted  in.  This  is  what  whalers 
term  the  **  case  ;"  it  is  a  body  of  fluid  head  matter  that  often  amounts  to  twelve  or  fourteen  barrels,  which  when 
removed  fiom  the  head,  leaves  a  large  tubular  cavity  that  runs  longitudinally  its  whole  length.  It  is  enclosed 
by  a  cartiligenous  substance  that  yields  no  oil,  and  this  again  has  an  outer  covering  which  is  of  an  intermediate 
nature  between  blubber  and  a  singular  pait  of  ihe  whale  caUed  "u?AtfeAor*e,"  which  contains  no  oily  matter, 
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and  is  impervious  to  all  but  the  keenest  instruments— a  cannan  ball  would  hardly  penetrate  it.  This  part  con- 
taining  the  case  is  also  too  unwieldly  to  be  taken  in  whole,  and  to  subdivide  it  would  cause  a  loss,  as  much 
thin  oil  would  escape ;  hence  it  is  necessary  to  raise  it  with  the  cutting  apparatus  perpendicularly  up  the  ship^s 
side,  with  its  lower  end  remaining  in  and  supported  by  the  sea.  A  perforation  is  then  made  in  the  upper  end 
with  a  spade  and  into  this  a  bucket  is  placed  which  requires  to  be  pushed  down  with  a  pole  in  order  to  tear 
away  the  tender  membranous  filiraents  that  oppose  its  way ;  the  bucket  is  then  filled  with  oil,  and  by  mean9 
of  a  puUy  is  hoisted  up  and  emptied  into  a  receiver.  In  this  way  ten  or  twelve  barrels  of  the  oily  liquid  are 
obtained  from  every  whale  of  a  large  size.  It  is  necessary  that  this  oil  should  pass  through  the  pots  and  be 
heated  to  prevent  its  becoming  rancid,  though  it  may  be  mentioned  that  while  fresh  it  is  perfectly  sweet,  and 
like  other  animal  fats  only  becomes  rancid  through  age.  While  fresh,  it  may  be  and  is  sometimes  used  on 
board  ship  for  culinary  purposes.  A  certain  species  of  Yankee  food  called  ^^dough-nuts,'^^  fried  in  firesh  oil,  occa- 
sionally  adds  variety  to  the  homely  and  too  often  scanty  board  of  the  whaler.  Next  to  the  case,  the  junk  contains 
in  proportion  to  its  bulk,  the  largest  quantity  of  oily  matter ;  much  of  it  jrielding  its  own  bulk  in  oil,  and  while 
it  is  being  cut  into  smaller  pieces  the  oil  exudes  so  copiously  that  it  is  necessary  to  stop  up  the  scuppers,  and 
bail  it  from  time  to  time  offdeck.  The  blubber  between  decks  is  cut  into  small  pieces  so  as  to  be  conveniently 
transferable,  these  are  called  ^^  horse  pieceSj^^  and  in  this  form  the  blubber  passes  through  the  mincing  opera- 
tion.  This  is  performed  by  drawing  a  long  knife  across  or  nearly  though  the  pieces,  cutting  down  portions 
from  a  half  to  three  quarters  of  an  inch  thick ;  these  are  not  entirely  severed,  but  for  the  convenience  of  removal 
are  kept  hanging  together  somewhat  after  the  manner  of  book  leaves. 

In  this  state  the  blubber  is  ready  for  the  try  pots,  into  which  it  is  transferred  with  a  fork  or  pike  construc- 
ted  for  the  purpose.  A  hot  fire  is  kept  up  under  the  pots,  and  in  an  hour  or  less  a  pot  full  of  blubber  has  all 
the  oil  fried  out ;  "  the  scraps,"  are  then  skimmed  oflF;  more  blubber  is  put  into  the  pots  and  a  sufficient 
quantity  of  oil  is  boiled  therefrom. 

The  oil  boiled  off  is  poured  into  a  copper  cooler,  and  from  thence  it  runs  through  a  cock  into  a  second 
cooler,  and  from  this  is  bailed  into  casks  which  are  placed  about  deck,  and  when  the  oil  is  perfectly  cool  the 
casks  are  coopered  and  stowed  away  in  the  hold. 

If  the  weather  is  fair  and  the  sea  smooth,  a  large  whale  may  be  fried  out  in  about  36  hours,  which  gives 
an  average  of  from  2  to  3  barrels  an  hour ;  and  if  the  whale  be  uncommonly  fat,  the  oil  can  be  extracted  pro- 
portionably  fasler. 

The  scraps,  it  may  be  stated,  form  a  sufficient  quantity  of  fuel,  for  continuing  the  frying  process ;  this  goes 
on  night  and  day,  the  ship's  company  being  divided  into  two  watches  who  perform  duty  alternately. 

It  is  somewhat  remarkable  that  in  this  age  of  invention,  there  has  been  no  new  method  devised  for  capturing 
whales  ;  nor  any  improvement  made  on  the  old  one,  nor  yet  on  the  simple  instruments  used  against  them. 

The  plain  harpoon  employed  by  the  earjy  whalers,  is  still  in  use,  although  there  have  been  various  modifi- 
cations  of  this  form;  such  as,  harpoons  with  one  flue,  those  with  joints,  others  barbed,  &c.,  &c.  But  these 
bave  all  had  their  day,  and  given  way  to  the  plain  primitive  harpoon. 
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There  have  hideed  been  some  curious,  bat  theoretical  rather  than  practical,  machines  coastracted  for 
*^  Shooting  whdUsj^  and  also  fanciful  contrivances  designed  to  explode  in  the  animal  and  blow  it  up.  But 
nothinghas  yet  been  fabricated  for  sending  a  harpoon,  that  is  at  all  comparable  to  a  pair  of  nervous  and  dexter- 
ous  arms,  more  especially  if  these  happen  to  belong  to  a  stout  heart.  That  however  a  portable  piece  of  mech- 
anism  can  be  put  together  which  will  Ailly  answer  the  end  of  throwing  the  missive  weapon  and  destroying  the 
whale  with  less  risk  of  human  life  than  the  means  now  employed,  is  undoubtedly  within  the  bounds  of  possi- 
biUty.  The  chief  difficulty,  however,  seems  to  be  that  of  constructing  an  engine  of  this  sort  which  shall 
possess  sufficient  projectile  force  to  enable  the  shooter  to  remain  securein  the  distance,  and  yet  be  of  dirain- 
ished  size  and  weight,  so  as  not  to  occupy  much  space  nor  add  materially  to  the  weight  of  a  boat. 

Whale  boats  are  necessarily  nutshells  of  fabrics,  there  being  not  a  board  in  one,  from  thc  keel  to  the  gun- 
wale,  that  measures  one  half  ihch  in  thickness,  and  this  of  the  lightest  material," 


The  sawie  to  the  same^-J^ew  Bed/ordj  June  ISthj  1849. 

*^Tour  communication  of  the  13th  instant  is  received,  contents  duly  noticed.  I  am  most  happy  to  learn 
thut  the  books  and  letters  I  sent  you  in  relation  to  sperm  whales,  &c.,  and  also  the  statement  wrote  out  by 
Captain  Post,  will  be  found  useful.  Captain  P.  is  now  absent,  he  commands  the  Barque  Piiades  of  this  port, 
and  is  on  his  passage  to  California  on  a  gold-digging  expedition^  and  has  your  charts  trom  me ;  he  will 
probaWy  retum  jrou  a  valuable  abstract  log  of  his  voyage, 

You  mention  that  you  '  should  not  infer  from  the  chart  which  is  devoted  to  the  whales,  that  the  sperm 
whale  has  so  wide  a  range  across  the  ocean,  as  I  and  Captain  Post  seem  to  think,  and  should  say  the  sperm 
whale  in  the  Pacific  is  found  almost  exclusively  within  the  tropics,  or  rather  within  30^  each  side  of  the 
equator,  and  that  the  right  whale  is  as  seldom  found  within  that  zone  as  tke  sperm  is  found  without  it' 

Your  inference  (as  a  general  rule)  from  the  records  you  have  had  of  the  haunts  most  frequented,  and  long 

cniised  around,  both  for  right  and  sperm  whales,  is  correct ;  that  right  whales  are  always  fbund  without  the 

tropics  is  true,  with  the  exceptions  of  a  very  few  instances  where  cows  in  cratsing  along  a  coast  seeking  a 

•tfll  bay  to  calve,  will  enter  the  tropics,  but  their  home  and  food  is  always  found  in  a  higb  latitude,  and  arc 

sought  afler  between  the  30th^  and  60th^  of  latitude,  gcneraHy  from  35^  to  46^, 
47 
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From  Capt.  Daniel  McKenzie  to  Lieut.  Mawry^ 

New  Bedford,  June  8,  1849.  j 

**  SiR :  Having  perused  the  foregoing  reminiscences  of  my  friend  Capt.  Post,  who  is  an  intelligent  sailor,  | 

and  has  commanded  a  whale  ship  on  several  successful  voyages,  I  have  no  hesitation  in  saying  they  entirely  I, 

agree  with  my  views  and  experience ;  hope,  therefore,  they  may  be  found  useful  to  you« 

HaVing  copied  several  of  Capt.  Post's  sea  journals  for  you,  in  one  of  which  found  the  foregoing,  (written 
out  probably  at  sea,}  and  being  much  in  detail,  possibly  may  assist  you  in  your  great  work ;  have  therefore 
taken  the  liberty  to  forward  them.'' 


30G  THE    WIND   ANDi  CURBENT   CHA&TS. 

Thc  sperm  whale  has  (as  you  remark)  generally  been  sought  after  and  found  within  30^  each  side  of  the 
equator,  and  as  long  as  they  can  be  found  in  a  friendly  clime,  where  the  sea  is  smooth  and  weather  pleasant, 
they  will  be  sought  after  there,  and  probably  they  would  remain  in  low  latitudes  where  the  sea  is  smooth  and 
their  food  abundant,  if  they  were  not  harrassed,  wounded  and  frightened  away.  Be  this  as  it  may,  you  may 
rely  upon  it,  sperm  whales  are  found,  and  many  thousands  of  bariels  of  their  oil  been  takeftoff  the  S.  W.  coast 
of  Chiloe  and  off  Gaufor,  latitude  44^  S. ;  alsooffthe  Chatham  Islands,  latitude  44^  S.,  and  amongst  the 
Eleoutian  Islands,  (N.  Pacific,)  latitude  53^  N.  But  after  all,  the  great  bulk  of  the  fleet  will  be  found  cruising 
in  every  sea  from  the  equator  to  35°  each  side. 

You  ask  if  ^  I  or  Captain  Post,  or  some  one  else  cannot  give  a  similar  chapter  on  the  rigbt  whale,  and  if 
they  and  the  sperm  are  ever  found  together,  and  if  they  fight.' 

In  my  letter  of  the  5th  of  February,  you  will  notice  my  description,  somewhat  in  detail,  of  the  habits  of 
the  right  whale.  The  right  and  sperm  whales,  though  sometimes  seen  near  each  other,  I  have  no  idea  they 
ever  mix,  mingle,  associate  or  fight;  their  focd  being  entirely  different,  they  are  a  different  animal,  havingno 
affinity  with  each  other,  nor  have  I  any  knowledge  that  right  whales  ever  fight  each  other ;  they  seem  to  be 
lonely  in  their  habits,  sometimes  they  go  in  pairs,  and  at  other  times  4  or  5  will  be  seen  together,  but  when 
they  couple  or  cohabit  together  they  meet  indiscriminately  and  seem  to  indulge  an  indiscriminate  intercourse. 
Shoals  of  each  sex  meeting  together, — at  this  interview  the  bulls  particularly  are  very  wild ;  they  bellow  and 
roar  like  lions,  breaching,  rolling,  and  threshing  about,  lashing  the  ocean  to  foam  with  their  huge  flukes ; 
and  seem  more  intent  on  business  than  pleasure ;  it  is  exceedingly  dangerous  to  attack  them  at  this  time, 
this  mad  phrenzy  is  soon  over,  when  they  separate,  and  resume  their  lonely  wanderings  over  the  ocean  for  food. 

The  charts  you  sent  I  will  distribute  with  a  special  request  *  to  use  the  water  thermometer  freely,'  It 
would  give  me  great  pleasure  to  furnish  any  additional  remarks  or  thoughts  upon  whales.  I  do  not  know  at 
present  anything  more  I  can  write ;  should  you  wish  me  to  investigate  further,  you  will  please  inform  me,  and 
I  will  if  possible  comply." 


Extractfrom  W.  S.  Haven^s  letter  to  Geo.  Manning — Sag  Harbory  Sept.  17^A,  1849. 
'<  Your  first  question  is  as  to  the  yield  of  the  whale ;  Answer,  Mr.  E.  says  the  largest  whale  taken  in  the 
Polar  sea  in  the  Superior  made  180  barrelsj  the  smallest  made  120  barrels  of  oil,  of  a  good  quality,  limpid,  and 
equal  to  the  best  oil  found  in  the  whales  taken  on  the  coast  of  Kamschatka.  Your  next  query,  ^  do  the  whales 
sound  under  the  ice  ?'  Answer,  they  saw  no  ice,  therefore  cannot  tell  wbether  they  do  or  not.  Question,  ^if  he 
has  any  bones  (so  I  read  it)  should  like  the  loan  of  them:'  Answer,  he  has  none,  neither  has  he  any  drawings 
of  any  kind  of  whale.  The  description  he  gives  is  as  foUows :  The  whales  taken  in  the  Polar  sea  were  all  of 
the  Right  or  Black  Whale  species,  of  a  deep  black  color,  having  head  much  longer  than  the  black  whale  usually 
has,  and  more  crooked,  drooping  at  the  extreme,  and  without  the  protuberance  near  the  end  technically  called 
tbe  bonnet  in  other  whales;  saw  a  few  white  flukes  or  tails  as  you  would  call  them;  the  head  being 
longer;  the  whalebone  was  found  of  a  corresponding  length,  being  also  much  longer  and  smoother  but  not  so 
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thick  as  N.  W.  Coast  whales ;  brings  a  better  price  in  market ;  comes  from  the  whale  clean  without  the  rough- 
ness  usually  found  on  bone  from  other  whales ;  their  spout  holes  are  much  higher  than  other  whales  of  equal 
size  in  other  respects ;  some  of  them  were  found  with  a  hump  on  their  backs  like  the  Spermaceti  Whale ;  saw 
no  calves,  found  none  in  the  cow  whales  in  cutting ;  took  a  number  of  cows ;  their  feed  was  of  a  diSerent  kind 
from  that  found  in  other  Oceans — not  the  red  brlt,  but  a  paler  substance,  probably  some  oceanic  animalculae 
which  causes  the  water  at  times  to  become  thick ;  found  the  whales  gentle  and  plenty ;  I  believe  I  have  an- 
swered  your  questions  as  fuUy  as  1  can  with  the  material  at  hand  :  if  you  require  anything  further  I  shall  be 
happy  to  furnish  you  with  any  information  I  can  obtam.  Mr.  Eidredge  is  not  so  communicative  as  some  men, 
— very  ready,  very  willing  to  tell  you  all  he  knows,  but  is  not  a  talker,  but  requires  a  question  to  draw  informa- 
tion  from  him.  I  hope  you  will  furnish  him  with  a  set  of  charts,  should  he  require  them  hereafter.  In  regard 
to  whales  crossing  the  linei  I  say  with  Mr.  Eldredge,  no !  no!  no!  decidedly.  Black  whales  are  sometimes 
found  as  low  as  18°  or  20°  from  the  equator,  about  the  bays,  in  looking  up  places  for  the  delivery  of  their 
young;  but  in  allmy  experience  I  never  heard  of  a  whale  in  the  open  ocean  nearer  than  25°  of  the  equator'of 
the  black  whale  species.  I  am  therefore  fully  of  the  opinion,  afier  crossing  the  equator  twenty-four  times,' 
that  black  whales  never  cross  the  line,  in  which  opinion  I  have  all  of  our  Sag  Harbor  whalemen  agreeing 
with  me." 


Walter  R.  JoneSy  Esq.y  to  LietU.  Maury — Jfew  Yorky  Septemher  20 ^  1849. 

^^  Your  esteemed  favor  of  the  15th  is  received,  and  I  am  pleased  to  find  that  you  areengaged  in  ascertain- 
ing  the  habits  and  the  different  kinds  of  whales  of  the  different  oceans,  in  addition  to  the  other  scientific  and 
useful  researches  and  discoveries  that  you  are  making ;  and  it  will  give  me  pleasure  to  aid  you  if  I  have  it  in 
my  power  to  do  so. 

The  right  whales  difibr  very  much,  as  you  are  well  aware,  and  are  very  difierent  in  appearance  and  size 
in  different  latitudes.  By  uniting  the  observations  of  seamen,  and  comparing  the  dates  with  the  places  where 
whales  are  seen  at  different  dates,  you  will  contribute  in  determining  the  places  where  they  may  be  expected 
to  be  found  at  difierent  dates  in  successive  years,  and  thus  facilitate  the  operations  of  whalemen  in  taking  them. 

Our  whaling  masters  tell  me  that  it  is  a  common  occurrence  to  find  the  right  whale  in  great  numbers 
remaining  stationary  at  their  feeding  place  for  a  considerable  time,  whea  they  suddenly  start  ofi*  in  a  particular 
direction,  when  the  whalemen  by  exerting  the  greatest  skill  are  only  able  to  keep  up  with  them  a  short  time, 
and  very  soon  they  disappear  entirely. 

I  cannot  give  you  much  information  in  relation  to  the  important  question  you  wish  to  solve  as  to  the 
northern  communication  between  Behring's  straits  and  Greenland  sea  and  Davis's  straits.  The  whaling  in 
Davis'  straits  and  Greenland  is  now  almost  exclusively  carried  on  by  £nglish  whalemen.  Indeed  I  do  not 
know  and  never  did  know  of  but  one  American  ship  engaged  in  the  whaling  business  to  Greenland  and  Davis' 
straits  ;  that  ship  is  the  McLellan,  commanded  successively  on  her  three  voyages  by  Jackson,  Whipple  and 
Chappell,  and  is  expected  to  arrive  at  New  London  next  month ;  the  third  mate  of  her  on  a  former  voyage  has 
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since  been  with  Capt.  Middleton  in  the  ship  George  and  Mary  of  New  London  to  the  Ochotsk  sea,  and  says 
that  the  large  common  whales  of  Davis'  straits  and  the  Ochotsk  sea,  out  of  which  the  ships  usually  make  the 
chief  parts  of  their  cargoes,  are  exactly  alike.  Olher  men  who  have  been  in  the  McLellan,  are  probably  by 
this  time  in  the  whaling  business  in  the  vicinity  of  Behring's  straits,  \%ho  will  be  able  to  give  more  particulars 
in  the  course  of  the  ensuing  year,  when  more  complete,  mare  certain,  and  more  satisfactory  answers  may  be 
obtained. 

Capt,  Thomas  B.  Roys  made  a  voyage  in  the  ship  Superior  of  Sag  Harbor  last  year,  and  procured  a  full 
cargo  to  the  northward  of  and  inside  of  Behring's  Straits.  Heis  probably  the  first  American  shipmaster  that 
has  entered  that  sea  ;  he  told  me  that  whales  commonly  taken  in  the  vicinity  of  the  straits  are  generally  large, 
fat  and  sluggish ;  and  he  also  found  there  several  other  kinds  of  whales  of  smaller  size,  one  of  which  kinds 
difiered  from  any  he  had  before  seen,  having  a  hoin  on  the  end  of  the  head,  which  this  species  of  whale  use 
for  rooting  up  their  food  from  the  bottom,  and  diSers  from  every  species  of  whale  he  had  seen  in  other  places ; 
and  he  also  spoke  particularly  of  the  whales  taken  in  latitude  50^  to  60^  North  being  much  more  active  and 
fierce,  and  more  difficult  to  approach  and  more  dangerous  to  take  than  those  in  latitude  70°  in  Behring's  Straits. 
He  is  now  in  command  of  the  ship  Sheffield,  chiefly  owned  by  myself  and  brothers,  which  vessel  left  here  the 
18th  August  for  San  Francisco  and  the  Sandwich  Islands  where  he  is  to  complete  his  outfits  for  another 
whaling  voyage,  during  which  Capt.  Roys  intends  again  to  go  through  and  to  the  north  of  Behring^s  Straits, 
I  am  also  interested  in  the  bark  Alice,  Captain  A.  D.  Smith,  which  vessel  sailed  the  first  of  this  week ;  and  in 
the  ship  Huntsville,  Captain  Freeman  Smith,  to  sail  in  the  course  of  the  next  month.  It  is  expected  that  these 
Captains  will  all  pass  Behring's  Straits  early  in  the  spring,  and  either  of  them  will  be  willing  to  comply  with 
any  requests  you  may  have  to  make.  I  can  hand  to  Capt.  Freeman  Smith  any  communication  you  may  wish 
to  make  to  him,  and  I  can  send  to  Capt.  Roys  by  the  overland  route  via  Panama  to  SanFrancisco  any  commn- 
nication  you  may  wfsh  him  to  have ;  both  of  which  I  will  forward  with  great  pleasure.  I  make  this  oflTer,  sup- 
posing  you  may  have  suggestions  to  make  in  addition  to  the  one  of  bringing  the  skull  bones  of  one  of  the 
whales  of  the  West  Coast. 

Capt.  Roys  thinks  there  is  land  or  very  shoal  water  to  the  North  of  Behring's  straits,  as  he  found  the  sound- 
ings  diminished  as  he  sailed  North ;  he  ako  found  on  his  entering  the  straits  in  the  manth  of  July  an  insetting 
current  apparently  dividing,  and  the  strongest  part  of  it  running  to  the  Northeast  along  Georgia,  and  another 
part  setting  to  the  Northwest,  at  a  time  when  it  was  supposed  the  melting  snows  and  ice  would  in  the 
spring  force  the  water  outward ;  instead  of  which  on  his  outer  passage  in  September  he  experienced  a  dimin- 
ished  outward  current  setting  to  the  South. 

Messrs.  Perkins  and  Smith  of  New  London,  the  chief  owners  of  the  McLellan,  will  probably  fit  that 
ship  again,  in  which  case  I  have  no  doubt  of  their  willingness  to  do  anything  in  the  way  suggested  that  you 
may  wish.  Should  that  ship  not  go,  the  only  way  to  procure  a  skull  would  be  by  askiag  the  master  of  one  of 
the  English  whalemen  from  a  Scotch  port  to  procure  one,  as  they  will  have  that  business  exclusively  if  the 
McLeUsn  sbould  be  withdrawn,  which  I  hope  may  not  be  the  case." 
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C.  B.  Chappell  to  W,  R.  Jonesy  Esq. — Mw  Londonj  Cctober  25rt,  1849, 
"  Having  bcen  requested  to  furnish  a  description  of  the  Greenland  whale  and  its  babits,  I  comply 
with  pleasure  in  furnishing  what  information  my  experience  in  the  country  will  afibrd. 

First  then  I  will  state,  that  there  are  two  kinds  of  whales  in  the  Greenland  seas,  the  first  of  which  is  found 
in  latitude  from  59^  to  62^  North,  and  invariably  closeto  the  ice,  which  at  different  seasons  extends  fartherto 
the  eastward,  sometimes  as  far  as  55°  of  longitude  West ;  but  as  the  season  advances  from  March,  the  ice  gets 
broken  and  squander  in  April  and  May.  The  wliales  seek  th«ir  food  and  protection  from  rough  weather 
among  the  ice,  and  always  the  hcavier  ice  in  preference :  towards  the  land  to  the  westward,  and  where  tfiere 
is  no  ice,  they  are  seldom  found  and  never  at  rest.  The  currents  here  set  to  the  S,  E.  These  whales  have  a 
long  crooked  head,  perfectly  smooth,  with  a  very  high  crown  or  ^pout  hole  ;  measures  not  more  than  50  to  52 
feet  in  length,  having  a  small  ridge  or  hump  near  the  flukes,  but  not  Itke  the  sperm  whales  or  hump-back. 
When  the  ice  is  gone  these  whales  seek  the  land  and  go  up  the  floe  which  runs  far  inland  towards  the  West 
The  whales  farther  North,  in  latitude  68°  near  the  island  of  Disco,  have  no  such  hump,  but  whose  habits  are 
the  same.  From  Disco  Island,  the  currents  are  found  to  set  from  the  westward,  which  clears  the  ice  from  the 
land  on  the  East  side  of  Davis'  straits,  and  leaves  water  for  the  whales  in  this  vicinity. 

The  current  at  the  same  time  presses  the  ice  over  to  the  West  side,  baring  the  passage  of  the  whales  up 
Hudson  straits  in  the  early  part  of  the  season  ;  but  after  June  comes  in,  the  ice  becomes  more  open  and  the 
whales  can  pass  through  to  the  Westland,  where  in  general  there  is  a  strong  land  ice,  in  which  if  therebe  no 
cracks  or  holes,  they  remain  a  short  time  in  quiet.  In  the  «arly  part  of  July,  whales  are  found  to  be  going  to 
the  westward  very  quick,  up  Lancaster  sound,  and  in  large  numbers,  where  it  is  supposed  by  all  men  that  I  have 
conversed  with  on  the  subject,  that  if  they  meet  no  firm  ice  across  the  sound,  they  continue  their  passage  either 
through  Barrow^s  straits  down  to  Hudson  bay,  or  farther  to  the  North  and  westward  through  the  unexplored 
regions.  Some  seasons  they  have  been  found,  afler  going  up  Lancaster  sound  and  being  gone  for  a  while,  to 
retum  to  the  southward.  From  this  we  must  suppose  that  the  ice  was  so  strong  that  the  whales  could  migrate 
no  farther  West,  and  the  frost  setting  in  obliged  themto  seek  a  passage  farther  South.  When  it  happens  that 
they  come  South  they  keep  the  land,  and  generally  at  the  mouth  of  some  deep  inlet  seek  inland  again  ;  and 
finally,  when  in  September,  if  there  is  any  ice  in  the  straits  and  any  whales,  we  find  thera  with  the  ice.  We 
sehlom  find  whales  to  the  northward  of  Lancaster  sound  in  Baflin's  bay.  But  in  former  years  it  has  been  said 
they  were  quite  numerous  in  latitude  76^  Sy.  Off^Pond^s  inlet  in  latitude  74°  North,  longitude  76°  SV  W.,  we 
find  whales  coming  firom  the  middle  of  the  straits ;  and  if  the  land  ice  permits,  they  go  directly  up  the  inlet ;  if 
not,  they  remain  awhile,  then  make  up  the  sound.  In  Mac ch  we  find  the  old  whales  with  their  young  in  latitude 
50°  to  62°.  In  August  we  find  many  young  ones  in  latitude  74°,  yieldbgfrom  50  to  60  barrels.  The  largest 
one  that  I  have  seen  taken  yielded  175  barrels  and  2,200  pounds  bone.  About  wbales  stoppbg  under  the  ice, 
I  would  say  that  they  can  at  certain  seasons  stop  beneath  the  water  according  to  their  own  pleasure,  or  «s 
nature,  accordingto  my  own  judgment,  has  created  them  to  lay  at  bottom  dormantfor  a  length  of  time.  I  am 
strengthened  in  this  bdief  by  hearing  the  Goveinor  of  Disco  relate  the  fact  that  he  saw  a  whale  lying  at  the 
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bottom  Dear  the  Harbor  of  Liefly  on  Disco  Isle  for  seven  weeks,  and  tbat  he  visited  the  spot  each  morning  on 
the  ice  beneath  wbich  the  fish  lay  for  this  length  of  time,  and  then  arose  to  the  surface  and  was  captured.  I 
do  not  remember  at  what  season  of  the  year  this  happened.  What  I  have  seen  of  the  whales,  their  average 
length  of  stopping  down  is  one  hour  and  fifly  minutes,  and  remain  above  about  twenty-five  minutes ;  but  when 
amongst  the  ice  we  seldom  see  them  raore  than  two  risings,  and  many  times  never  see  them  after  going  down. 
When  they  are  irritated  by  having  the  harpoon  stuck  into  them,  they  do  not  stop  down  so  long  as  when  disen* 
tangled ;  and  still  I  believe  I  have  seen  a  stuck  fish  stop  down  over  two  hours  and  come.up  apparently  out  of 
breath ;  and  have  seen  them  when  I  supposed  they  had  made  much  exertion  to  pass  under  a  heavy  floe  of  ice,  and 
that  they  could  not  pass  it,  was  obliged  to  return  again  completely  out  of  breath.  At  such  times  they  are  captured 
without  a  moTe  to  get  away.  I  have  seen  a  whale  in  a  hole  in  the  ice  lay  without  going  under  for  four  hoorsy 
and  if  not  troubled  probably  would  have  lain  longer.  It  is  my  belief  that  these  whales  do  emigrate  to  the 
West,  and  that  there  is  a  passage  for  them  beneath  the  ice  to  seas  beyond  these  sounds,  or  we  should  meet 
them  oftener  going  the  other  way,  which  we  never  do.  These  whales  do  not  require  a  large  hole  to  breatbe 
through;  have  oflen  been  found  dead  in  the  vicinity  of  Lancaster  sound,  with  no  markupon  them,  in  numbers. 
From  what  I  have  beard,  I  believe  tbem  to  be  the  same  as  the  Polar  or  Russian  whale,  but  never  saw  one.*' 


Captain  Roys  to  Lieut.  Maury — Hong  Kongy  January  19/A,  1851. 
*^  I  received  your  faror  with  pleasur  e,  and  am  very  willing  to  communicate  any  knowledge  I  possess 
respecting  the  whaling  business.  The  whale  of  Behring's  straits  and  Baffin's  bay  are  the  same ;  yet 
they  difier  very  much  from  the  Kamtschatka  or  Northwest  whale,  or  the  right  whale  of  the  South  seas.  I 
faaveknown  a  whale  to  sound  deep  enough  to  take  one  thousand  and  fifty  fathoms  of  line  from  the  boats; 
jFet  I  never  knew  a  whale  to  remain  longer  under  water  tban  35  minutes,  of  the  ligbt  whale  species; 
and  one  hour  and  30  minutes  for  the  sperm  whale  kind.  I  have  neverknown  them  to  sound  under  ice,  that  13, 
more  than  30  feet  above  the  water^s  surface,  which  was  in  the  South  seas.  I  have  never  seen  any  ice  to  th^ 
northward  of  Behring's  straits  more  than  30  feet  higb.  The  right  whale  feeds  upon  a  small  animal  substance^ 
which  seems  to  vegetate  and  come  to  raaturity  every  year,  and  perish  like  the  vegetation  upon  the  land.  And 
it  is  in  only  one  state  when  the  whale  wUl  eat  it ;  consequently,  in  tbe  northern  hemisphere,  in  the  month  of 
January,  the  food  is  to  be  found  from  30°  to  35°  North ;  and  in  February  it  is  ripe  for  the  whale ;  a  little  fiir- 
ther,  in  March  ;  still  farther,  and  so  on,  until  August,  when  it  is  as  far  North  as  the  Kamtschatka  whales  go, 
which  is  60°;  while  the  feed  from  35°  to  40°  becomes  dead  and  unfit  to  nourish  the  whale,  consequenlly  the 
whale  cannot  live  at  that  season  in  those  latitudes,  while  the  humpback  and  finback  take  possession  and  seeip 
to  enjoy  and  revel  in  the  food,  after  it  has  passed  its  stage  for  the  right  whale.  The  P  olar  whale's  feed  differs 
m  little  from  the  others,  and  in  January,  may  be  found  in  50°  North,  and  in  August,  from  70°  to  the  pole.  I 
am  firm  in  the  opinion  that  the  South  is  the  same ;  but  as  no  one  has  ever  yet  seen  a  right  whale  the  opposite 
of  the  Arctic  whales,  in  the  Antarctic,  the  matter  still  remains  in  doubt ;  and  it  is  alamentable  truth,  that  thjB 
'flhips  of  war  who  have  visited  those  seas  are  not  able  to  lell  us  for  certainty  tbe  kinds  of  whales  they  saw  there. 
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It  18  not  the  easiest  thing  in  the  world  to  distiaguish  the  diflferent  kinds  of  whales,  even  to  those  who  have 
been  in  the  whaling  business,  and  a  ship  npust  be  brought  close  by  a  whale  to  tell  for  certain  his  kind. 

The  sperm  whale  is  found  in  all  climates,  and  in  every  sea ;  he  feeds  upon  an  inanimate  animal  substance 
called  a  squid,  which  grows  upon  the  bottom  of  the  sea,  and  is  never  seen  upon  the  surface,  except  when  torn 
up  by  the  whale.  I  have  seen  it  in  largc  pieces  floating  upon  the  surface.  I  have  seen  a  dying  whale  vomit 
it  up.  I  have  opened  the  stomach  of  a  whale  and  seen  it  there  in  pieces :  which  convinces  me  that  the  animal 
is  very  large,  also  as  well  as  small ;  and  that  the  sperm  whale  almost  always,  when  in  want  of  food,  goes  to 
tbe  ocean's  bed. 

I  do  not  know  as  I  shall  be  able  to  procure  for  you  a  whale^s  horn,  as  theyare  difficult  to  take;  but  if  no 
illbetide  me,  I  will  bring  you  the  under  and  upper  jaw  of  a  Russian  whale,  which  will  be  about  24  feet  long 
by  16  diameter,  which  will  serve  to  show  the  magnitude  of  this  animal,  and  perhaps  we  may  obtain  the  hbrn 
and  something  more. 

I  obtained  the  last  season  3,200  barrels  of  oil,  and  40,000  whale-bone,  which  I  shipped  from  here  to  Eng- 
land,  and  try  my  fortune  another  season.  I  commenced  whaliug  in  1833,  at  17  years  of  age,  and  it  has  been 
the  whole  study  of  my  life  ever  since  that  time ;  and  I  am  writing  a  book  with  all  the  knowledge  I  possess, 
giving  a  particular  description  of  all  kinds  of  whales,  with  all  my  opinions,  &c.,  which  I  will  forward  unto  you 
upon  my  return  to  the  States.  I  shall  sail  from  here  the  lOth  of  February,  and  expect  to  be  in  60^  North  on 
the  20th  of  March.  It  would  require  too  much  paper  to  send,  by  mail,  fuU  answers  to  your  enquiries,  and  I 
can  only  say,  that  I  heartily  rejoice  that  we  have  one  man  in  our  Government  who  will  condescend  to  take  no- 
tice  of  a  business  whose  annual  income  is  millions,  and  at  the  present  time  has  broken  down  all  competition 
of  other  nations,  and  is  supplying  the  markets  of  the  world  witb  oil.  I  shall  also  be  able  to  give  you  some  of 
my  opinions  of  ocean  currents,  &c.  I  have  a  set  of  your  Wind  and  Current  Charts,  which  I  am  happy  to  say, 
l  consider  very  useful,  and  haye  found  them  so.     When  I  arrive  at  home,  you  will  hear  from  me  soon." 


Capt.  McKenzie  to  Lieut.  Maury — Nltw  Bedfordy  May  22,  1861. 

^  Your  communication  of  20th  inst.  is  just  received,  contents  duly  noticed ;  in  reply  say: 

It  is  both  the  right  and  sperm  whale  that  is  covered  with  hair,*  but  not  on  the  outer  surface.  The  hair  is 
found  between  the  two  skins ;  the  outside  skin  is  thinner  than  the  finest  paper,  separated  from  the  second  or 
inner  skin  by  a  muddy  substance  covering  ihe  whole  animal  a  quarter  of  an  inch  thick. 

In  this  muddy  substance  lays  imbedded  a  thick  coat  of  hair,  (as  whalemen  caU  it,)  nearly  half  an  inch 
loDg,  reserabling  the  fmefur  found  on  a  seal  after  picking  off  the  hair. 

This  is  known  to  all  who,  for  once,  have  witnessed  the  cutling  and  boiling  of  eithcr  of  the  above  species 
of  whale. 


•  Capfain  M  has  since  fumished  me  wiih  specimen  i  ot  this  « hair.*    To  ihe  naked  eye,  it  looks  wy  like  hair,  but  Professor  Bayly, 
yAohu  examiaed  it  with  ihe  miGrotcope,  thinks  it  is  not  hair. 
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I  have  the  promise  of  several  Captains  (who  are  now  out)  to  get  for  you  a  smaU  piece  of  the  skin  of  either 
right  or  sperm  whale. 

As  the  Bowhead  RigJU  Whale  differs  in  form  and  ^pouts  from  all  other  whales  known,  I  forward  a  sketch 
or  diagram,  showing  their  appearance  as  ihey  lay  swimming,  and  the  form  of  the  spouts.  Also  the  shape  (as 
developed)  of  that  part  which  differs  from  the  common  kind  when  dead  and  on  the  surface. 

The  skin  of  the  Bowhead  is  entirely  smooth,  of  very  dark  color,  with  the  single  exception  of  two  white 
bunches,  each  the  size  of  an  ostrich  egg,  forming  the  spout-hole. 

I  leam  from  Captains  that  the  sea  around  where  bowheads  are  found,  is  covered  with  parts  of  dead  fish, 
and  thcy  suppose  they  were  discharged  from  the  whales. 

BOWHEAD    RlGHT  WhALE. 


BOWHEAD   RlGHT   WhALE. 


The  horn  whale,  or  unicorn  whale  is  smaller  than  the  right  whale.  The  horn  whale,  when  full  grown,  is 
about  10  feet  long;  it  projects  ahead  from  the  upper  lip — is  of  solid  bone — appears  as  if  used  by  the  whale 
for  rooting  out  food  from  the  bottom  of  the  sea — probably  a  species  of  the  war  whale.  Capt.  Smith  thinks  they 
may  prbve  to  be  the  California  Grey  Whale.  There  is  a  marked  difference  between  the  Russian  or  Camel 
backed  whale  and  the  common  right  whale.  The  spout  of  the  former  is  a  perpendicular  jet,  running  high  and 
then  branching  off  in  two  parts,  one  part  falling  over  the  head,  the  other  continuing  upwards  until  its  force  is 
spent,  then  falls  towards  the  tail.  The  spout  of  the  right  whale  is  a  low,  bushy  jet,  flying  in  all  directions. 
The  Russian  whale  has  a  hump  on  the  back  from  the  centre  of  which  he  spouts.  Immediately  behind  this 
hump,  the  back  caves  in.  His  tail  is  broad  and  nearly  square.  The  right  whale  is  smoother  on  the  back  and 
has  a  narrow  tail.'' 


From  same  io  same — May  28thj  1851. 
**I  have  received  yours  of  the  26  th  instant,  and  duly  noticed  its  contents.     Inreply:  the  hair  doea 
cover  the  right  and  sperm  whale  *all  over  the  body  ;'JprobabIy  shorter  at  the  extreme  ends  than  on  the  body 
of  the  whale. 
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The  right  whale  taken  in  Jlnadir  and  Arctic  seas  is  somewhat  different  in  its  organization  from  all  other 
right  whales  yet  fouml ;  they  are  called  Bowheadsj  having  a  curve  down  with  their  heads  from  the  spout  hole 
to  the  nose-end ;  so  much  so,  as  never  to  show  their  heads  forward  of  the  spout-hole — either  when  blowing 
or  during  iheir  capture. 

These  whales  are  very  largej  black^  and  skin  entirely  smooth,  no  barnacles  or  other  crustacea  adhering. 

They  appear  to  be  nourished  by  a  diflferent  kind  of  food;  their  excrement,  different ;  hexn^Tnoulded  as  if 
costwCy  and  mosi^exceedir^ly^  horribly  fetid. 

If  this  be  true,  and  I  am  told  it  is,  since  they  are  found  in  shallow  water,  is  it  not  probable  they  may  feed 
on  other  fi^h,  or  on  vegetable  matter  found  on  the  bottom  ? 

One  of  our  most  intelligent  captains  told  rae  he  struck  a  right  whale  in  the  sea  of  Ochotskj  which  went 
down  and  remained  half  an  hour,  when  he  succeeded  in  disengaging  himseir,  and  thus  escaped.  On  taking 
tbe  harpoon  on  board,  he  noliced  the  hitches  and  searons  were  covered  with  mud,  he  thought  the  whale  had 
been  rolling  on  the  bottom,  and  worked  out  the  harpoons ;  the  whale  descended  two  hundred  fathoms. 

I  intend  calling  on  some  of  my  friends,  on  their  next  voyage,  to  examine  the  contents  of  the  Bow- 
heftd's  stomach. 

John  T.  Conklin,  second  mate  of  the  ship  Huntsville,  has  been  four  voyages  on  the  Northwest  Coast ; 
two  from  Cold  Spring,  and  two  from  Sag  Harbor.  Has  never  seen  a  sperm  whale  on  the  Northwest  Coast ; 
faas  seen  them  in  ahnost  all  oceans  in  the  Pacific,  not  higher  North  than  35^;  in  South  latitude  as  high  as  67^, 
off  Ihe  pitch  of  Cape  Hom  in  a  snow  storm.  110  barrels  is  as  much  oil  as  he  ever  knew  a  sperm  whale  to 
make,  and  so  on  down  to  6  barrels ;  usual  quantity  45  to  50  barrels.  The  sperm  whales  keep  in  warm  lati- 
tndes,  here,  or  on  the  equator,  or  near  it. 

The  Russian  whale  has  been  seen  as  iar  South  as  49^.  The  first  he  saw  was  with  Capt.  White  in  the 
Tvscarora — was  thcn  in  the  Ochotsk  sea,  in  the  Huntsville,  about  Lat.  61^  or  63^;  Long.  153^  East.  Land 
ai  sight  5  or  6  miles  distant. 

The  quantity  of  oil  from  a  Russian  whale  of  largesize  210  to  220barrels,  and  down  to  about  90  barrels ; 
usually,  175  barrels  from  each  Russian  whale.  This  is  probably  the  same  kind  as  are  taken  in  Behring^s 
straits.  Find  the  common  right  whale  in  abundance  here.  AIso,  some  call  these  Japan  whales.  These 
wfaales,  Mr.  Conklin  thinks^  are  similar  to  the  Greenland  whale,  but  he  has  never  seen  the  latter. 

The  right  whale  keeps  to  the  North  of  30°  North,  and  South  of  30°  South— never  go  near  the  equator. 
Has  heard  of  one  taken  near  the  Sandwich  Islands  or  the  passage,  in  about  Lat.  19°  ;  has  taken  one. 

260  barrek  down  to  15  barrels,  usually  about  75  barrels,  are  taken  in  all  oceans,  except  from  30°  North 
to  30°  South. 

Califomia  Grey— usually  25  to  30  barrels.     Fin-back : — does  not  chase  them ;— are  not  of  sufl5cient  value ; 

— may  make  15  to  30  barrels ;  some  do  not  make  any.     Sulphur  whale,  about  the  same ; — ^heard  of  one  that 

made  60  barrel? — are  not  sought  after.     Grampus  : — are  small ;— may  make  a  barrel  or  two ; — similar  to  the 

Black  Fish.     Black  Fish  make  about  one  barrel,  and  equal  to  sperm  oil,   and  like  the  Fin-back  and  the  Sul- 

phur  bottom,  are  seen  in  all  seas,  and  in  all  latitudes : — cross  the  equator  and  go  elsewhere.     Hump-back  whale 
49 
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— is  found  usually  on  Ihe  coast  ofChiliand  Peru,  and  New  Holland,  and  up  and  down  the  coasl  of  California, 
Lat.  40^  Soulh  and  Lat.  40°  North,  are  plenty ; — have  been  chafed  in  Valparaiso  and  Sandwich  Islands ; — hardly 
worth  catching, — tlie  large  ones  have  but  50  barrels — a  comraon  whale  of  the  same  size,  100  barrels — usually, 
60  feet,  some  are  70  feet." 


From  same  to  same — July  26thj  1851. 

**  Your  favor  of  the  28th  ult,  came  to  hand  ;  contents  duly  noticed ;  and  in  reply,  say,  I  ^ave  with  pleasure 
made  your  ^grateful  acknowledgments '  to  Capt.  Howland,  of  Ship  Citizen,  for  his  ^kindness  and  attention,' 
as  you  directed. 

Capt.  H.  says  further  as  regards  sperm  whales  staying  for  days  under  water,  that  in  cruising  for  instance  on 
or  near  the  equator,  round  the  Gallapagos,  and  westward  also  on  the  coast  of  Japan — these  places  are  citedas 
celebrated  haunts,  where  hundreds  of  ships  are  cruising  near  each  other  at  thc  samc  time, — that  not  unfre- 
quently  no  whales  are  found  for  several  weeks,  when  all  at  once,  as  if  by  magic,  the  ground  for  hundreds  of 
miles,  will  be  found  abounding  with  sperm  whales ;  when  the  great  woik  of  slaughter  simultaneously  begins. 
They  atlast  disappear,  and  suddenly  and  unexpectedly  as  they  caine.  After  (he  decks  are  cleared  and  oil  stowed 
below  decks,  sail  is  again  crowded  on  the  ship ;  while  cruising  they  often  speak  each  other,  and  report  the 
success  they  have  had.  It  is  then  known  that  the  whole  fleet  found  whales  about  the  saroe  day,  and  lost  them 
near  the  same  time.  I  entirely  agree  with  Capt.  H.  and  others  of  great  experience  in  their  opinion  as  above; 
and  what  is  very  extraordinary,  when  the  whales  are  first  seen  they  are  slow  in  their  movements,  and  headed 
every  point  of  the  coropass. 

The  sea  elephant  has  never  yet  been  seen  out  upon  theopen  sea,  either  by  their  pursuers  or  whalers ;  they 
are  first  seen  crawling  up  the  beach,  where  they  bring  forth  their  young ;  and  at  other  seasons  to  shed  their  coat 

They  therefore  must  remain  for  months  under  the  surface,  or  on  the  bottom  ;  \\hethertheycarry  withthem 
a  reservoir  of  compressed  air  to  feed  upon,  or  whether  they  die  and  are  brought  to  life  again,  God  only  knows, 
I  do  not.  The  *Notice  to  Whalemen'  sent  me  I  have  furnished  to  owners  and  roasters  as  iheyhave  called; 
still  have  a  sroall  supply  on  hand ;  happy  to  say  they  were  most  gratefully  received. 

The  *  long  looked  for'  ,WhaIe  Chart  (Series  F)  has  at  length  arrived,  (one  dozen  copies,)  they  are 
appreciated  very  highly  by  all  intelligent  men,  especially  owners  and  masters.  A  large  supply  is  now  or  soon 
will  be  wanted  for  distribution." 


From  same  to  same. 

Ociober  20/A,  1851. 

**  The  Whale  Chart  is  a  precious  jewel ;  it  seems  to  have  waked  up  the  merchants  and  masters  to  the 
practical  utility  of  your  researches  in  their  behalf;  there  is  not,  and  cannot  be  but  one  opinion,  and  thathighly 
favorable :  it  is  sought  for  by  all  interested  in  whaling.         •         *,•         •         •         •         •         • 

AIl  our  Arctic  fleet,  afler  passing  Cape  Horn,  touch  at  thc  Sandwich  Tslands  for  recruits ;  hence  you  wiU 
notice,  ihat  on  a  cour^e  dircct,  Ihey  would  pass  over  an  immense  region  of  almost  barren  ground. 
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Bul(as  I  tell  lliem  all)  with  the  WhaleChart  before  them,they  would  have  the  anited  experlence  of  more 
than  fifty  years,  as  to  the  whereabouiSy  and  probable  locality  of  whales, 

And  as  sperm  oil  is  by  far  the  most  valuable  of  theircatchings,  they  would  protract  their  passage  but  liltle, 
by  steering  through  the  thickest  of  the  whales,  as  laid  down  upon  the  chart,  till  they  reach  the  latitude  of  4P 
or  5^  South,  then  westward  to  meridian  of  the  Sandwich  Islandsbeforecrossing  the  equator ;  the  loss  of  time 
would  be  nothing,  when  compared  to  the  more  than  probable  prospect  of  taking  sperm  oil, 

While  writing  of  spcrm  whales,  whose  history  I  lik^  to  dwell  on,  I  would  mention  a  rather  mysterious, 
Mid  to  us,  (old  whalers)  singular  phenomenon,  in  regard  to  their  remaining  under  water,  or  in  any  event,  out 
«f  sight  of  those  cruising  for  them,  for  days  and  weeks  together ;  and  when  found — I  raean  the  large  males, 
(or  bulls  as  they  are  called) — either  alone,  in  shoals,  or  with  the  cows,  tbeir  heads  are  lacerated  and  covered 
wiih  scars,  and  deep  old  ulcers,  evidently  caused  by  fighting  one  another.  This  conclusion  is  obvious,  from 
the  regularity  of  the  two  lacerated  lines,  such  as  would  be  drawn  by  the  two  rows  of  teeth  they  have,  and  the 
distance  apart  of  the  old  ulcers,  just  such  as  their  teeth  would  be  likely  to  inflict,  Thts  is  remarked  by  aH 
whalers,  and  corroborated  by  ray  long  experience,  If  they  fought  on  the  surface,  should  we  not  find  their 
wounds  bleeding?     If  their  wounds  were  recently  infllcted,  would  they  not  have  that  appearance? 

There  is  much  doubt  entertained  here,  whether  the  right  whale,  (or  Bowheady)  as  those  are  called,  found 
in  Japan  and  Ochotsk  seas,  in  Anadir  Bay,  Behring's  Straits  and  Arctic  Circle,  is  the  sarae  as  those  found  ia 
Davis^  St:aits  and  Baffin's  Bay. 

Capt,  Alyn,  of  ship  "  Rodraan,"  on  a  recent  voyage,  while  at  the  Sandwich  Islands,  saw  a  Capt.  Hasagen 
who  commanded  the  ^^  Cleraanteen,"  a  Brem^n  whaler ;  said  ^aptain  had  been  whaling  two  seasons  in  Japan 
and  Ochotsk  seas ;  he  had  also  been  two  voyages  whaling,  this  side,  in  Davis'  Straits  and  Baflin^s  Bay ;  he 
noticed  a  marked  difierence  about  the  head,  and  thought  them  a  separate  species  of  the  right  whale^  theheads 
of  the  Bowhead  whalo  of  the.Arctic  region,  being  entirely  smooth,  having  nb  protuberance  ororown,  in  which 
barnacles  are  thickly  and  deeply  imbedded,  as  are  those  found  in  Baffi.i^s  B  ly,  South  Atlanlic,  and  South  Pacific. 

Messrs.  Perkins  and  Smitb,  are  owners  of  ship  "McLellan,"  of  New  London,  now  onhersecond  voyage 
whaling  in  Baffin's  Bay  and  vicinity.  I  have  written  those  gentlemen  to  make  the  inquiry  of  Capt.  Perkins 
or  any  leading  officer  that  raight  be  at  hand,  as  to  the  diSerent  organization  (if  any)  as  above.  They  kindly 
replied  to  my  note,  by  stating,  that  no  means  were  at  present  attainable  to  gratify  my  curiosity,  bui  they  were 
expecting  the  ^^  McLellan''  horae  soon,  when  they  would  make  the  investigation  sought,  and  again  write  me. 

AII  the  evidence  I  can  give  in  regard  to  a  water  communication  from  Behring's  Slraits  to  Baffin's  Bajr 
side,  is :  that  I  have  caught  and  caten  at  the  Aleutian  Islands,  and  at  Kamtschatka,  the  same  halibut^  codfish, 
faerrings  and  salmon,  that  are  caught  from  the  waters  that  wash  the  coast  of  these  New  England  States : — and 
tbat  I  have  caught,  or  tried  to  catch,  fish  along  the  Pacific  coast  from  Chiloe  to  Kamtschatka, — ^from  thence 
along  the  westem  Pacific,-^flen  at  the  islands, — at  New  Zealand,  and  at  Van  Dieman's  Land, — and  have 
never  found  either  of  the  kinds  of  fish  above  mentioned.* 


*  I  h^Te  anderstood  that  codfish  are  to  be  cau^ht  in  great  qnantities  at  the  island  of  Jnan  Pernandez.    But  Captain  McKenzie 
thinka  the  fiah  caugfhi  in  auch  quantitifi  there  are  not  cod,  and  that  my  inforiDant  waa  miataken. — M.  F.  M. 
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Wbat  I  have  seen,  therefore,  I  do  profess  to  kaow  and  unUerstand ;  and  in  my  reminiscences  west  of  Cape 
Horn,  where  I  have  spent  (on  board  ship)  thirly  years  of  the  best  of  my  life,  it  will  not,  I  trust,  be  deemed 
presumptuous,  should  I  rely  upon,  and  boast  a  little  of,  great  experience  in  that  region." 

In  this  stage  of  my  investigations  into  the  habits  of  the  whale,  I  have  thought  it  best  to  give  (he  foregoing 
letters  without  any  commcnts  of  my  own.  They  possess  much  interest  and  have  a  peculiar  value.  I  quote 
them,  not  for  the  purpose  of  exciting  discussion  among  naturalists,  but  for  the  purpose  of  eliciting  further  in- 
formation  from  thc  whalemen  themselves ;  hoping  that  these  last  will  be  induced  to  go  more  into  detail,  and 
give  us  all  the  information  which  they  possess ;  and  among  such  a  number  of  close  observers  there  is  no  doubl 
much  to  be  dicited  that  is  truly  valuable.  I  neied  not  add  that  naturalists  would  be  thankful  to  any  whaleman 
who  will  furnish  them  with  a  specimen  of  the  hair  with  which  we  are  informed  by  Captains  Post  and  McKenzie 
tibat  whales  are  covered* 

It  is  proper  to  remark  that  I  infer  the  figures  of  the  wbales  (Plale  X)  were  drawn  by  Mr.  Conklin  ftom 
recollection,  and  that  I  have  others  of  the  same  species  drawn  by  F.  H.  Smith,  which  I  presume  wcre  also 
drawn  from  memory,  and  which  resemble  these  so  closely  that  there  b  no  difficulty  in  recognizing  the  picturet 
of  the  different  kiod  of  whales  as  drawn  by  each. 

Captain  Smith  makes  this  difierence,  however:  His  profile  of  the  Russian  or  Polar  whale  has  a  protru- 
kerance  in  which  the  spout  bole  is  inserted,  whereas  he  represents  the  right  whale  as  having  no  such  feature. 

Let  us  now  return  to  the  whale  chart — ^letter  F  of  the  series. 

By  examining  this  chart  it  will,  in  its  present  state,  serve  to  satisfy  one  at  a  glance  that  the  favorite 
kavnts  of  tfae  sperm  whale  are  about  the  equatorial ;  of  the  right,  about  the  poiar  regions.  That  oear  the 
tropics  is  a  sort  of  debatable  ground,  where  the  pasturage  of  the  one  overlaps  the  pasturage  of  the  other.  And 
ttiat  on  either  hand  a  straggler  from  the  one  herd  is  occasionally  found  far  over  within  the  borders  of  the  otker. 

I  have  to  request  that  whalemen  wben  they  come  across  these  stragglers  wilL  observe  them  dosely.  Do 
they  appear  to  be  lost?  what  is  their  bodily  condition,  fat  or  lean/  and  what  the  contents  of  their  stomacfa? 
Are  tfae  stragglers  generally  male  or  female,  and  what  is  there  that  is  peculiar  about  them  ? 

The  whale  chart  (series  F)  which  comprises  a  chart  of  the  world,  Mercator's  projection  of  10  dcgrees  to 
an  inch  at  the  equator,  and  which  extends  from  Lat.  79°  bV  N.  to  68°  South,  shows  three  places  where  the 
sperm  whale  is  in  the  habit  of  leaving  the  tropical  regions  and  of  resorting  to  higher  latitudes.  These  places 
are  in  the  South  Atlantic  where  they  have  been  found  in  large  schools  between  the  parallels  of  30°  and  35° ; 
ia  the  South  Pacific,  between  the  parallels  of  35°  and  60° ; — and  in  the  middle  of  the  North  Pacific  as  high 
^p  as  40°. 

I  account  for  thcir  presence  up  in  the  North  Pacific  by  the  "  Gulf  Stream,"  which  has  its  genesis  in  the 
ladian  ocean,  and  its  exodus  in  the  China  seas.  It  carries,  higfa  up  into  the  North  Pacific  ocean,  tbe  ^arm 
Wftters  and  sea  climate  of  the  Tropics.     And  the  sperm  whale  resorts  there  to  enjoy  it. 

The  sperm  whale  being  found  in  the  South  Atlantic  has  suggested  the  inquiry  as  to  the  temperature  of  the 
watcrs  there — can  there  be  a  warm  current  in  that  part  of  the  ocean  ?  If  so,  whence  does  it  come  ? — from  tfae 
iDtertropical  regions  of  tfae  Atlantic,  or  from  tfae  Indian  ocean  ?  or,  is  it  a  brancfa  of  tfae  LaguIIas  current  ? 
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If  it  be  the  temperature  of  the  water  which  invites  the  sperm  whale  into  these  extra-tiopical  regions  of 
the  South  Atlantic,  we  may  perhaps  obtain  from  these  dumb  creatures  an  answer  to  the  question :  By  what 
channel  do  the  waters  which  the  LaguUas  current,  and  the  ice-bearing  current  around  Cape  Hom,  and  the 
cold  current  firom  Baffin's  bay,  and  the  waters  which  the  Mississippi  river,  the  St.  Lawrence,  and  all  th« 
great  rivers  of  Europe,  Africa,  and  America,  bring  into  the  Atlantic  ocean — hj  what  channel  do  Ihese  waters 
escape  and  preserve  the  level  of  that  sea  ? 

These  currents  bring  into  the  Atlantic  water  more  than  enough  to  supply  the  waste  of  evaporation. 
The  brme  of  the  sea  is  not  accumulating  or  concentrating  in  this  ocean,  and  we  therefore  know  that  there 
must  be  somewhere  in  this  ocean,  either  at  the  surface  above  or  in  the  depths  below,  a  current  of  large  volume 
running  from  it.  I  have  searched  for  it  long  and  patiently.  I  have  looked  for  it — feeling  as  certain  of  its  ex- 
istence  as  we  do  of  a  thing  that  has  been  seen  and  known  to  exist,  and  is  lost — but  in  vain. 

The  components  of  sea  water  like  the  components  of  the  atmosphere  are  every  where  the  same.  It  is 
troe  that  we  find  a  little  more  salt  in  this  place,  and  a  little  less  in  that ;  but  this  is  attributable,  not  to  the  want 
of  a  general  system  of  aqueous  circulation  in  the  terrestrial^economy,  but  rather  to  local  causes,  such  as  an 
excess  of  precipitation,  or  an  excess  of  evaporation,  or  the  discharges  of  fresh  water  from  rivers  in  the  neigh- 
borhood.  If  the  waters  of  tbe  sea  did  not  pass  from  one  climate  to  another,  and  from  one  ocean  to  another,  it 
would  not  be  difficult  to  conceive,  why,  in  the  process  of  time,  there  should  not  be  as  great  a  difference  in 
the  waters  in  different  parts  of  the  great  oceanic  reservoir  of  the  earth  as  there  is  in  the  waters  of  the  Dead 
sea  and  the  Mediterranean,  or  in  the  waters  of  any  two  seas,  between  which  there  is  no  communication. 

The  chemist  analyzes  tbe  waters  of  the  Mediterranean  and  of  the  Red  sea,  and  detects  the  same  compo- 
nents.  Now,  unless  the  waters  of  these  two  seas  could  intermingle, — and  I  have  traced  a  current  from  the 
one  to  the  neighborhood  of  the  other — ^unless,  I  repeat,  there  were  an  intermingling  between  the  waters  of  these 
two  seas,  what  could  preserve  the  same  salts  in  the  same  quantities  in  each  ? 

The  Red  sea,  because  it  is  riverless  and  rainless,  receives  no  salts  from  the  land  on  its  shores.  Whereas 
the  rivers  which  empty  into  the  Mediterranean  have  for  ages  been  filtering  ^^  the  salt  of  the  eardi,"  taking  it  up 
in  solotion  from  the  soil,  and  bringing  it  down  with  their  drainage  into  this  sea. 

Now  unless  nature  had  provided  some  means  of  process,  by  which  the  waters  of  these  two  seas  should 
regularly  intermingle  with  the  waters  of  the  ocean,  and  throngh  the  ocean,  with  each  other,  what  would 
hinder  the  two  seas  from  salting  up  their  brine  vriih  differ^t  strength. 

No  doubt  the  harmonies  of  the  sea  are  as  beautiful  and  as  sublime  as  the  ^'music  of  the  spheres.''  And 
to  what  agency  therefore,  if  not  to  the  agency  of  currents  and  the  mobility  of  water,  must  we  ascribe  the  per- 
manent  condition  of  sea  water?  for  perhaps  of  all  parts  of  creation  that  are  both  tangible  and  visible  to  us,  the 
waters  of  the  sea  are  most  paramount  and  stable  in  their  characteristics,  proportions  and  constituents. 

If  nature  had  not  provided  a  general  ^stem  of  circulation  for  the  waters  of  the  sea,  what  would  prevent 
the  waters  of  the  Mediterranean  for  instance  from  absorbing  salts  and  other  constituents  through  its  rivers,  and 


Digitized  by 


Google 


318  THE    WIND   AND    CURBENT   CHART8. 

of  accumulaling  them  in  quantities  and  proportions,  which  would  possibly  make  a  characteristic  diflfeience  be- 
tween  sea  water  from  the  Mediterranean  and  sea  water  from  the  Red  sea  ? 

That  the  waters  of  remote  seas  do  not  permanently  attain  different  degrees  of  saltness — that  sea  water 
like  the  air  of  heaven,  come  whence  it  may,  is  always  the  same — may  of  itself  be  taken  as  a  proof,  if  no  other 
evklence  could  be  had,  that  there  is  a  regular  and  constant  passage,  secret  and  invisible  though  it  be, 
of  the  waters  from  one  oceanic  basin  to  another.  At  least  in  the  present  state  of  our  information  upon 
this  subject,  we  infer  that  such  is  the  case ;  and  that  it  is  owing  to  the  agency  of  currents  in  the  depths  below 
and  on  the  surface  above,  that  the  waters  of  one  sea  afe  not  all  brine,  of  another  all  fresh,  and  of  another 
all  ice. 

Twice,  perhaps  thrice  as  much  fresh  water  is  discharged  by  the  rivers  of  Europe,  Africa  and  America, 
into  the  Atlantic,  as  is  discharged  by  all  other  rivers  into  the  Pacific.  Twice,  perhaps  thrice  as  much  fresh 
water  is  taken  up  from  the  Pacific  as  from  the  Atlantic  by  evaporation.  Now,  if  the  waters  of  these  two 
oceans  were  never  to  intermingle — if  the  waters  of  the  Pacific  never  found  their  way  into  the  Atlantic,  and 
if  the  Atlantic  were  never  to  send  its  waters  to  mingle  with  those  of  the  Pacific  ocean  in  its  own  basin,  what 
would  prevent  the  great  water-sheds  that  are  drained  into  the  Atlantic  from  fiUing  its  basin  up  in  the  process 
of  time,  with  fresh  water  ?  What,  too,  would  prevent  the  Pacific,  which  gives  more  fresh  water  to  the  clouds 
than  they  restore  to  it  again,  from  becoming  first,  a  sea  of  brine,  then  finally  a  bed  of  salt? 

Studying  the  habits  of  nature,  so  to  speak,  with  regard  to  the  air,  and  the  sea,  I  have  leamed  to  conjec- 
ture  that  every  drop  of  water  now  in  the  Pacific,  has  been  at  some  former  period  in  the  Atlantic ;  and  this 
conjecture,  reason  teaches  me,  is  as  plausible  as  is  the  supposition  that  every  breath  of  air  now  in  the  northem 
hemisphere,  has  at  some  time  or  other,  in  following  its  appointed  paths,  coursed  its  round  in  the  general  system 
of  circulation  through  the  channels  of  the  southern  hemisphere. 

Assuming  these  principles  to  be  in  conforraity  with  the  designs  of  nature,  I  have  been  induced  to  search 
for  a  current  from  the  Atlantic  ocean  into  the  Pacific. 

Taking  its  existence  for  granted,  therefore,  as  I  am  disposed  to  do,  it  can  be  readily  shown  that  this  cur- 
rent  does  not  have  its  exodus  through  the  Arctic  ocean ;  for  in  that  case,  the  precipitation  in  that  ocean  being 
greater  than  the  evaporation,  the  waters  of  the  great  rivers  of  northem  Asia,  Europe  and  America,  being  added 
to  its  own  waters,  would  create  a  stream  of  immense  volume  and  frightful  rapidity  through  Behring's  straits 
into  the  Pacific.     Whereas,  so  far  from  this  being  the  case,  the  reverse  occurs. 

The  current  through  Behring's  straits  runs  generally  from,  not  into  the  Pacific.  I  have  therefbre  looked 
to  the  South  Atlantic ; — to  the  space  between,  the  two  stormy  capes,  as  the  only  place  in  which  this  ex-Atlantic 
current  could  make  its  exodus.  And  if,  after  all  this  special  and  minute  investigation ; — if,  after  the  most 
accurate  and  careful,  and  patient  examination  that  has  been  made  of  Log-books  here  for  some  evidence  of  this 
current ; — if,  after  the  attention  of  navigators  has  been  called  to  it,  and  they  have  exhausted  all  the  means 
which  human  ingenuity  has  devised  for  detecting  and  measuring  currents  at  sea,  and  have  failed  to  discover 
one  here ; — if,  after  all  this  labor  and  research,  it  should  so  turn  out  when  we  go  there  with  the  water  thermome- 
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ter,  that  the  sea  climate  is  not  an  extra-tropical  one  as  its  latitude  indicates,  that  it  is  the  inter-tropical  tempe- 
rature  of  its  waters  which  tempts  the  sperm  whales  to  gambol  there  in  siich  multitudes — ^then  the  discovery  of 
the  fact  that  the  sea  water  here  is  a  little  warmer,  and  that  therefore  there  is  a  current  running  hither  from  the 
equator,  should  be  regarded  as  one  which  is  due  to  the  information  which  the  study  of  the  habits  of  this 
aoimalhas  givenus. 

In  thesperm  whaleregionoffthe  coast  of  Chiliand  Terradel  Fuego,  we  havebeen  taught  to  believe  in  the 
existence  of  a  cold  current.  Assuming  this  cold  current  to  be  there; — that  it  is  not  crossed  or  dividedby  a 
warm  current,  the  resort  of  the  sperm  whales  there  must  be  regarded  as  an  anomaly  in  the  habits  of  the 
creature. 

These  investigations  as  to  the  habits  and  places  of  resort  of  the  whales,  have  taught  me  to  regard  sperm 
whales  as  much  out  of  place  in  cold  water,  as  the  whalers  themsel ves  would  regard  out  of  place,  a  wild^mess  of 
howling  monkeys  of  the  Amazon  among  the  Green  Mountains  of  Vermont. 

The  following  notice  from  this  office  to  whalemen,  bas  been  published  in  the  newspapers  of  t£e  day. 


Notice  to  Whalemen. 


National  Obseryatort, 

WashingUmj  May^  1851. 

Captain  Daniel  McKensie,  of  New  Bedford,  and  George  Manning,  of  New  York,  have  been  engaged  for 
a  year  or  two  in  coUecting  materials  for  this  office  relating  to  the  habits  of  the  whale,  &c. 

These  materials  have  been  used  here  by  Lieutenants  Herndon  and  Leigh,  and  by  P.  Mid.  Jackson,  of  the 
Navy,  in  making  a  Chart  to  show  when  and  where  our  whalemen  have  searched  for  whales,  when  and  where 
they  have  found  them — ^with  what  abundance,  and  whether  in  schools  or  alone. 

This  chart  divides  the  ocean  into  districts  of  5^  lat  by  5^  long. ;  perpendicularly  through  each  one  of 
which  districts,  are  12  columns  for  the  12  moHths ;  and  horizontally  through  each  one  of  which  districts  are 
three  lines ;  one  to  show  the  number  of  days  that  have  been  spent  in  each  month  in  every  district,  and  the  two 
others  show  the  number  of  days  on  which  whales,  sperm  or  right,  have  been  seen«     Thus : 
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5«»N. 


Equator. 


5°S. 


10°  S. 


40"  S. 


45°  S. 


85°  W. 

Dec. 

Jan. 

Feb. 

Mar. 

Apr. 

May. 

June. 

July, 

Aug. 

Sept. 

Oct. 

Nov. 

Days  of  search. 

125 

11 

2 

7 

72 

90 

165 

148 

183 

138 

112 

94 

No.ofdays    J  Sperm. 

18 

0 

0 

1 

21 

13 

20 

30 

41 

37 

38 

9 

Whalesseen.^^jgj^^ 

0 

0 

0 

V. 

0 

0 

0 

0 

0 

0 

0 

0 

Days  of  search. 

53 

81 

108 

180 

138 

97 

157 

179 

160 

189 

139 

■ 

81 

No.  of  days    $  ^P^™* 

5 

8 

10 

17 

8 

3 

23 

22 

10 

14 

5 

9 

Whalesseen.^jjjg^j 

0 

0 

0 

u. 

0 

0 

0 

0 

0 

0 

0 

.   0 

Days  of  search. 

45 

111 

70 

56 

56 

50 

91 

125 

119 

95 

94 

97 

No.ofdays    J  Sperm. 

3 

9 

2 

1 

5 

2 

6 

8 

13 

10 

8 

3 

Whales  seen.  (  j^jg^^ 

0 

3 

0 

p. 

0 

0 

0 

0 

0 

0 

0 

0 

80°  W. 

B. 

Days  of  search. 

148 

96 

39 

54 

25 

5 

8 

0 

26 

116 

222 

255 

No.of<lays    J  ^P"""' 

2 

3 

0 

16 

2 

0 

0 

0 

1 

4 

10 

0 

Whales  seen.  (  j^jgj^^ 

27 

7 

1 

«. 

2 

0 

0 

0 

7 

2] 

76 

105 

Days  of  search. 

48 

68 

16 

8 

3 

0 

6 

0 

0 

6 

4 

22 

Ncofdays    J  Spem. 

5 

0 

3 

B. 

0 

0 

0 

0 

0 

0 

0 

1 

Whales  seen.  ^  ^.^^^ 

5 

1 

0 

0 

0 

0 

0 

0 

0 

0 

0 

10 

§5»W. 

80^  W. 


Equator- 


5^S- 


10°  S- 


75°  W. 


50°  S- 


The  above  is  an  extract  from  the  Chart,  which  though  partial  and  meagre,  nevertheless  affords  informa- 
tion  that  I  have  thought  might  prove  of  some  value  to  the  great  national  interests  which  attach  to  the  American  , 
whaling  business. 

It  will  appear  from  the  above  sample,  that  I  have  had  examined  the  Log-books  of  whalers  who  altogether 
have  spent  1,131  days  in  the  district  (N)  between  the  equator  and  5°  N. — 80°  and  85°  W.,  without  ever 
having  seen  a  right  whale.  In  the  district  (M)  that  joins  it,  on  the  South,  sperm  whales  have  been  seen  in 
every  month  of  the  year,  but  less  frequently  in  April,  May,  August,  and  October.  This,  too,  is  a  place  to  which 
right  whales  nevercome;  and  it  appears  that  the  district  (P)  which  joins  this  one  immediately  on  the  South, 
is  much  frequented  by  the  sperm  whale,  but  only  now  and  then  by  a  straggling  right  whale,  in  January. 

If  the  information  afforded  by  the  great  number  of  vessels,  whose  Logs  have  chanced  to  be  examined  for 
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these  districts,  be  a  fair  sample  of  what  the  whole  would  show,  as  it  is  supposed  to  be,  then  it  would  appear 
altogether  useless  to  look  here  for  right  whales. 

In  the  sample  marked  B  oflF  the  west  coast  of  South  America,  between  40°  and  50"  South,  75°  and  80° 
West,  it  appears  that  the  upper  district  (Q)  is  not  much  frequented  by  the  whalers  in  May,  June,  and  July, 
nor  by  the  whales  in  January,  February,  and  March,  except  sperm,  which  are  most  abundant  m  March,  April, 
and  October.  Whether  it  be  a  place  of  much  resort  for  either  kind  in  May,  June,  and  July,  we  have  not 
found  Log-books  enough  to  show. 

It  is  almost  of  as  much  importance  for  whalemen  to  know  where  whales  are  not  to  be  found,  as  to 
know  where  they  are ;  for  this  is  a  case  in  whieh  negative  information  is  almost  as  valuable  as  that  which  is 
positive. 

I  have,  therefore,  selected  from  the  Whale  Chart  thcse  districts  of  the  ocean  in  which  most  whales  have 
been  found  in  former  years.  Whether  they  have  changed  their  places  of  resort,  my  information  does  not 
enable  me  to  say. 

But  according  to  the  Chart  which  is  constructed  for  the  whole  ocean  in  the  manner  already  explained, 
these  are  the  places  in  which  most  whales  have  been  found,  and  which  it  may  be  supposed  now  afibrd  the  best 
whaling  grounds. 


SPERM  WHALINa  GROUND  ABOUT  THE  EaUATOR. 


RIGHT  WHALING  GROUN&  SOUTH  PACIPIC. 


MoDths. 


Latitttde. 


Longitude. 


Montha. 


Latitude. 


LoDg^itode. 


May  to  Nov.  inclusive, 
April  to  Dec.       " 
Dec.  to  July,       " 
Dec.  to  March,    " 
February,       -     -     -    - 
All  the  year,  -     -     -     - 
AII  the  year,  .     -     -     - 
AU  the  year,  ...     - 
AII  the  year,  -     -     -     - 
Aug.  to  Sept.  inclusive, 
Nov.  to  March,    " 
Dec.  to  April,      " 
Jan.  to  June,       " 
Feb.  to  June,       " 
January,    ----- 
Dec.  to  Jan.   -     -     -     - 
March  to  May,    -     -     - 
Dec.Jan.Mar.June  &  Nov. 
Dec.  Jan.  Feb.    - 
July  to  Nov.  inclusive, 
July  to  Feb.         " 
Nov.  to  June,       " 

NOETH 

May,  June,  July, 
May  to  Aug.  inclusire, 
April  to  Oct.        " 
July  to  Aug.         " 
June  to  Oct.         " 


0  to 
0  " 
5S." 
0  " 


5N 
5 


0  « 
0   " 


5 

6 

5 

5 

0  «10 

5N."  5 

0  "  10 

"    5 
« 


0 
0 

0  « 

0  " 

0  " 

0  " 

0  " 

0  « 

0  " 


5 
5 
5 
5 
5 
5 
5 
5 
10S.«15 
10  "  15 
10  "  15 
10  "  15 
Pacific. 
25  to  30  N 
25  "  30  " 
"  35  " 
"  35  " 


80  to  75  W 
85"  80" 
90"  85  " 
90«    95" 

125  "  120  " 
170«  180  E. 

85"    80  W. 

95 «  90  « 
110«  100  « 
115«  110  " 
120«  116  " 

126  "  120  « 
130  "  125  " 
136  "  130  " 
145«  140  « 
155«  150  « 

155  « 
170" 
75  " 
80  " 
85  " 
80  " 


160" 
175" 
80« 
85" 
90" 
85" 


30 
25 


30  "  35  " 


140tol45E. 
170  "  165W, 
145E"170  " 
140"  145  E. 
150W.170W. 


Jan.  Feb.  and  March,  - 
Sept.  Oct  Nov.  and  i3ec.. 
Oct.  Nov.  Dec,  -  -  - 
Oct.  Nov.  Dec,  -  -  - 
December  and  January,  - 
July  to  Nov.  inclusive  - 
Nov.  and  Dec  -  •  - 
January,  ----- 
DecJan.Feb.Mar.&April. 


NORTH 

April  and  May,  -  -  - 
July  to  Oct.  inclusive,  - 
April  and  May,  -  -  - 
May  to  Sept.  inclusive,  - 
May  to  Sept.  « 
May  to  Sept.       « 


May  to  Sept.       " 

SOUTH 

Aug.  to  Dec.  inclusive,  - 
Aug.  to  Dec.       " 
Sept.  to  Dec.       « 


20  to 
30" 
30« 
30" 
35" 
35" 
35" 
45" 
40« 


o 

60  S, 
40" 
40" 
40" 
45" 
40« 
45" 
50" 
50" 


45  to 

55" 

60" 

65« 

90" 

115« 

120" 

160" 

170E" 


50  E, 

60" 

65" 

80" 

95" 

120" 

130" 

170" 

175W 


Pacific. 

40  to  45N, 
45  "  50  " 
40  «  50  « 
45  «  55  " 
45"  55" 
50  "  55  " 


145" 
145" 
150" 
155" 
165« 


150  E 
150" 
155" 
165" 
170" 


50  "  60  " 

Atlantic. 

35to40S. 
35  "  40  " 
35  «  40  " 


160W.165W. 

and    in    Bchr- 

ing's  Straits 

155W.130W 


25  to  20  W, 

20"      5  " 

5W"  lOE. 


"sr 
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As  to  whether  the  right  whales  are  to  be  found  in  the  high  northern  latitudes  in  our  winter,  or  in  high 
southern  latiludes  in  our  summer,  when  the  whalemen  do  not  visit  such  latitudes,  of  course  the  Chart  does 
not  show.  Thus,  between  50°  and  60°  N.,  130°  and  155°  W.,  we  only  know  that  right  whales  are  abund-- 
ant  from  May  to  September,  inclusive ;  we  know  not  as  to  the  other  months,  because  the  night  and  cold  there 
drive  the  whalemen  from  this  part  of  the  ocean,  and  we  cannot  saj  anything  as  to  the  numbers  in  which  the 
fish  resort  there  then.     The  Charts  are,  therefore,  silent  on  the  subject. 

It  is  the  same  at  the  South,  in  its  seasons :  that  is,  when  it  is  winter  there  the  whalemen  abandon  the 
high  latitudes,  and  seek  their  game  in  more  genial  climates. 

But  seeing  the  abundance  of  whales  in  the  Greenland  and  Arctic  seas  in  our  summer  season,  and  seeing 
that  they  have  not  been  sought  for  in  similar  latitudes  South,  I  invite  the  attention  of  whalemen  to  the  subject 
of  southem  whaling  in  south  summer  time. 

Below  the  parallel  of  50°  S  : — indeed,  with  here  and  there  an  exception,  I  might  say,  that  below  the 
parallel  of  45°  S.  the  Whale  Chart  is  a  blank.  It  is  very  seldom  that  vessels  go  beyond  the  parallel  of  55° 
S.  The  indications  of  the  Chart  are,  that  somewhere  to  the  south  of  the  parallels,  and  between  the  meridians 
as  given  below,  whales  are  probably  to  be  found  in  considerable  numbers,  if  not  in  great  quantities,  viz : 

Below  40°  S.  from  25°  West  to     10°  East.     A 
"      50°  S.     "    45°  East   "     60°     "        B 
"      45°  S.     "  110°     "      "   140°     "        C* 
"      50°  S.     "  160°     "      "   150°  West    D 

In  view  of  all  the  information  before  me,  I  would  suggest  the  following  as  a  very  inviting  route  or  cruise 
for  a  vessel  that  iinds  herself  on  the  Whaling  Ground  of  the  South  Atlantic  in  our  fall  months. 

She  can  cruise  in  the  region  A,  of  the  last  mentioned  table ;  and  from  that,  but  still  keeping  well  down 
to  the  South,  pass  rapidly  on,  unless  she  finds  whales,  to  the  region  B. 

A  week  or  two  here  will  satisfy  her  as  to  the  prospect  of  whales.  She  may  then  enter  the  region  C, 
where  time  might  be  spent  in  the  search,  crossing  different  parallels,  and  taking  care  to  keep  well  to  the  South. 

Afler  having  cniised  and  tried  sufficiently  in  region  C,  the  favorite  region,  the  vessel  may  then  ^^  crack 
on"  for  region  D ;  and  when  this  region  is  explored,  the  season  at  the  South  will  probably  be  over. 

The  N.  W.  are  the  prevailing  winds  of  these  latitudes,  and  therefore  the  programme  of  the  route  would 
be  easy.  Ending  the  search  for  the  right  whales  at  the  South,  and  leaving  the  region  D,  for  the  cquatorial 
cruising  grounds,  and  entering  these  between  175°  E.  and  150°  W.,  the  route  westward,  and  between  5°  S. 
and  10°  S.,  will  be  through  good  Sperm  Whale  grounds.  These  grounds  commence  between  the  meridians 
of  180°  and  170^  Wcst,  aftercrossing  theparallelof  35°  South,  for  just  here,  Sperm  Whales  resort  in  great 
numbers.  Continue  North  bctween  thesc  mcridians  till  you  cross  10°  South,for  there  is  good  sperm  fishing 
all  the  way. 

From  170°  E.  to  165°  W.,  between  the  Line  and  10°  S.,  is  capital  spcrm  ground. 
•  ThiM  region  ia  partkularly  attractiTe. 
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The  vessel,  therefore,  reaching  this  ground  between  the  meridians  of  170°  E.  and  180°  W.,  may  tarry  in 
it,  tending  westward  as  long  as  she  has  luck,  taking  care  not  to  look  North  of  the  Line  here  for  whales,  for 
they  are  not  to  be  found  except  as  stragglers,  or  in  occasional  schools. 

After  crossing  these  grounds,  which  reach  westward  as  far  as  170°  E,,  and  East  to  America,  she  should 
carry  on  without  stopping  to  look  for  whales  until  she  crosses  20°  N.,  between  165°  W.  and  175°  E.,  which 
is  again  fine  Sperm  Grround.  After  passing  west  of  175°  E.,  she  will  find  good  Sperm  Ground  between  the 
parallels  of  20°  N.  and  30°  N.,  as  fiir  as  140°  E. 

Passing  from  these  grounds,  exceflent  right  whale  fishing  will  be  found  above  the  parallels  of  50°  N., 
between  135°  W.  and  160°  W. ;  above  45°  N.,  between  145°  E.  and  170°  E;  above  35°  N.,  between  146°  E, 
and  155°  E.,  and  up  through  into  Behring^s  straits,  There  is  good  fishing  upon  these  last  mentioned  right  whale 
grounds  from  May  to  September,  inclusive ;  I  have  not  yet  found  the  Log-book  of  any  whaler  that  has 
cruised  here  at  any  other  season  of  the  year,  and  therefore  my  information  as  to  the  rest  of  the  year  is  negative. 

But  there  is  reason  afforded  by  the  Chart  for  the  opiiion,  that  the  right  whales  of  the  North  Pacific  ocean, 
sddom  come  to  the  South  of  the  parallels  named ;  and  that,  therefore,  as  a  general  rule,  they  remain  some- 
^here  to  the  North  of  the  parallel  of  35°  afl  the  year. 

If  this  indication  of  the  Chart  be  correct,  and  I  see  no  reason  to  question  it,  it  appears  that  this  animal 
must  have  supplies  of  food  all  the  year  round,  above  35°  N. 

I  have  reason  to  believe  that  temperature  of  the  sea  has  much  to  do  with  the  whale  or  the  growth  of  its 
food :  that  the  sperm  whale  delights  in  warm  water,  and  the  right  whale  in  cold  ;  and  those  whalemen  who 
co-operate  with  me  in  coUecting  materials  for  the  wind  and  Current  Charts,  and  the  Whale  Chart  belongs  to 
the  series,  will  therefore  understan*  and  appreciate  the  importance  of  keeping  a  daily  record  as  to  the  tempe- 
rature  of  air  and  water. 

There  is  another  point  also  to  which  I  would  call  their  attention,  because  by  regarding  it,  it  may  provc  of 
value  to  them,  and  that  point  is  deep  sea  soundings. 

It  is  conjectured  that  the  sperm  whale  goes  to  the  bottom  of  the  sea  for  its  food.  What  is  the  greatest  depth 
to  which  it  can  go  for  this  purpose,  and  are  its  places  of  resort  confined  to  parts  of  the  ocean  that  come  within 
those  depths  ? 

Now,  if  owners  would  provide  their  ships,  each  with  a  few  thousand  fathoms  of  twine,  and  scraps  of  old 
iron  or  lead  to  serve  as  sounding  weights,  I  am  sure  that  the  whalemen  from  the  great  degree  of  philosophical 
interest,  which  many  of  them  manifest  with  regard  to  my  researches,  would,  in  calms,  get  deep-sea  soundings 
for  me.  If  the  ocean  were  very  deep,  and  the  time  could  not  be  spared  to  haul  up  the  line,  it  might,  the  length 
out  being  known  by  what  is  left,  be  cut ;  and  as  the  line  and  sinker  would  jjost  but  little,  the  expense  to  each 
shi  p  would  be  but  a  trifle. 

I  take  this  occasion  to  say — because  some  of  the  whalemen  have  supposed  it  unnecessary  to  continue  thc 
abstracis  when  in  sight  of  land — ^that  it  is  important  to  have  a  complete  abstract  for  every  day  they  are  at  sea, 
tbat  we  may  know  whether  they  find  fish  or  not,  how  plentifUlIy,  the  forcc  and  dircction  of  wbds  and  currents, 


Digitized  by 


Google 


324 


THE  WIND  ABD   CUKBENT  CHART9. 


the  temperalure  of  the  air  and  water,  and  that  we  may  glean  information  as  to  all  other  phenomena,  which  they 
are  requested  to  note  in  the  Abstract  Log. 

Plate  XIII  is  a  section  taken  from  the  whale  chart  of  the  world.  It  is  a  copy,  and  nearly  a  fac-simile, 
except  that  in  some  of  the  charls,  the  Right  whale  curves  are  colored  blue,  and  the  Sperm,  red.  Take  the 
square  marked  A.  as  an  illustration  and  explanation  of  the  chart.  Between  the  meridians  of  45^  and  50^  W. — 
as  between  every  fifth  pair  of  meridians — are  12  columns  for  the  12  months  ;  the  first  column  on  the  left  alwaya 
standing  for  December,  or  the  first  Winter  month,  the  next  for  January,  and  so  on. 

Between  the  parallels  of  35^  and  40^  are  11  horizontal  lines.  Beginning  always  at  the  South  and  count- 
ing  up  towards  the  North,  each  of  the  first  ten  of  these  lines  stands  for  10  days,  thus  making  the  lOth  stand 
fbr  100.  Tfae  scale  is  then  changed;  the  llth  line  stands  for  200;  and  the  12th  on  the  parallel  of  Lat.,  for 
300  days.     See  the  figures  in  the  margin. 

Now  by  following  the  curvc  for  the  days,  and  the  curve  for  the  whales,  Right  and  Sperm,  for  this  square — 
it  will  be  seen  that  during  difierent  years,  whajers  have  spent  in  this  square  upwards  of  100  days  (125)  searching 
for  whales  in  the  month  of  December ;  and  that  out  of  this  time,  they  saw  Right  whales  on  15  days — Sperm 
on  2 ;  and  that  during  each  month  they  have  fished  and  seen  as  foBows,  yiz : 

No.  of  dayt  on  which  were  seen — 
Rlghi  VThtilii.  Spirm  WkaUt. 


Days  ot  Seardi. 

In  December, 

126 

January, 

96 

February, 

160 

March, 

110 

April, 

78 

May, 

28 

June, 

12 

July, 

8 

August, 

28 

September, 

68 

October, 

90 

November, 

88 

16 

8 

5 

2 

0 

0 

0 

0 

0 

20 

26 

43 


2 
12 
10 
8 
6 
3 
0 
0 
0 
0 
8 
6 


It  appears,  therefore,  that  from  September  to  December  inclusive,  is  the  best  time  for  whaling  in  this  dis- 
trict  of  6°  square.  In  some  of  its  neighboring  districts,  whalers  have  been  more  successful  in  other  months, 
as  a  glance  at  the  chart  will  show. 

It  is  worthy  of  remark  that  the  Sperm  whale,  according  to  the  results  of  this  chart,  appears  never  to 
double  the  Cape  of  Good  Hope.  He  doubles  Cape  Horn.  Since  this  fish  delights  in  warm  water,  shall  we 
Bot  expect  to  find  ofiF  Cape  Hom,  an  under  currcnt  of  warm  water,  heavier  with  its  salts  ? 
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Rautes  to  andjrom  Eurape.'* 

The  information  contained  under  this  heading  relates  to  the  best  routes^  under  canvass,  between  New 
York  and  Europe. 

The  best  average  route,  each  waji  as  it  regards  the  winds,  independent  of  currents^  is  only  indicated. 

Upwards  of  thirty  thousand  observations  on  the  winds  in  this  part  of  the  ocean  alonCi  have  been  coUated, 
compared  and  discussed  for  these  routes. 

The  routes  now  indicated  are  the  results  of  this  mass  of  materials,  and  these  routes  are  to  be  looked  upon 
as  the  mean  or  average  track  of  all  the  vessels  engaged  in  making  the  voyages  which  have  afforded  these  ob- 
servations,  supposing  that  each  vessel  under  all  circumstances  and  on  eveiy  occasion,  had  made  the  most 
judicious  courses. 

My  information  is  yet  quite  meager  in  many  portions  of  this  part  of  the  ocean,  and  the  present  routes 
should  be  regarded,  not  as  fixed  and  final  determinations  ;  they  are  rather  approximations. 

Though  tbey  be  approximations  to  those  routes  which  further  investigations,  based  on  more  ample  ma- 
terialsy  may  establish  as  the  best  routes,  their  importance  will  no  doubt  be  readily  appreciated,  when  it  is  con- 
sidered  that  the  average  per  centum  of  calms,  head  and  fair  winds,  is  stated  for  each  district  of  5^  square 
of  ocean  through  which  the  vessel  is  recommended  to  pass;  and  that  they  are  stated  in  the  tables  and 
exhibited  on  the  charts  in  such  a  manner,  that  the  navigator  who  pursues  these  routes  and  consults  the 
authorities  before  him^  will  be  freed  from  all  doubt  and  perplexity  as  to  which  tack  to  take  when  the  wind 
comes  out  dead  ahead. 

Upon  a  right  decision  in  such  cases  often  depends  the  success  of  the  voyage,  as  to  time. 

I  have  nowbefore  me  the  Log-books  of  two  vessels,  which  afford  a  case  in  point;  they  were  boundto 
Europe — were  together  and  had  accomplished  more  than  half  the  voyage ;  the  wind  came  out  ahead ;  one 
stood  off  to  the  northward  on  the  starboard  tack,  the  other  to  the  southward  on  the  opposite  tack ;  one  was 
right  and  the  other  wrong,  for  in  consequence,  one  got  into  port  10  days  before  the  other. 

In  such  cases,  those  who  pursue  these  routes  with  the  Pilot  Charts  on  board,  would  be  left  in  no  doubt 
as  to  the  tack  having  the  greatest  number  of  chances  in  its  favor. 

Permit  me  to  call  attention  to  a  very  remarkable  part  of  the  ocean  through  which  these  tracks  pass.  It 
is  about  45^  N.  and  50^  W.  The  water  here  is  permanently  cold,  so  cold  that  the  water  thermometer  is 
sometimes  found  within  the  distance  of  a  few  miles  to  fall  40^  of  Fahrenheit,  and  I  notice  in  many  Log-books 
the  remark,  "  water,  colored.'* 

The  spot  is  also  remarkable  for  its  fogs  and  its  disturbed  atmospherical  conditions.  If  a  vessel  could  be 
sent  to  examine  into  it,  important  service  might  be  rendered  to  navigation,  by  showing  how,  when  the  heavenly 
bodies  are  obscured,  the  mariner  may  determine  the  position  of  his  ship  by  dipping  his  thermometer  into  the 
water ;  or  the  examination  might  lead  to  other  results  not  less  importaut.  It  is  probably  the  centre  of  great 
atmospherical  disturbances. 

•LeU«r  to  Sec  Natt,  Jaa.  1, 1850. 
52 
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There  is  said  to  be  somewliere  along  these  routes,  a  rock  just  awasfa  and  not  known  to  any  chart.  The 
doubtful  existence  of  such  a  danger  is  always  perplexing  and  harassing  to  navigators :  not  knowing  its  exact 
position  they  have  to  turn  far  aside  out  of  the  way,  to  be  sure  of  avoiding  it.  The  rock  is  small— only  a  few 
feet  across — with  bold  water  up  to  it.  And  because  it  is  said  to  be  in  a  part  of  the  ocean  that  is  so  much  fre- 
quented  as  is  this,  it  is  a  matter  of  great  importance  to  the  mariner  that  all  doubts  as  to  its  existence  and  lo- 
cality  should  be  removed.  I  have  the  reports  of  navigators  who  have  seen  it^  and  who  have  passed  so  close 
to  it  that  they  might  have  thrown  a  biscuit  upon  it.     But  its  position  is  vaguely  described. 

I  have  received  the  foUowing  "  Notice  to  Mariners." 

"On  the  2d  Dec,  (1849,)  the  ship  ^Marmion,'  Capt.  Freeman,  from  Liverpool,  when  in  Long.  69°  29  W., 
**  Lat.  41°  05^  to  41°  01',  got  in  bctween  two  tide  rips,  which  broke.  Capt.  F.  had  been  sounding  21  fathoms, 
^^  and  on  steering  S.  by  E.  to  S.  by  W.  found  as  little  as  seven  fathoms,  which  of  course  would  be  dangerous 
**  in  blowing  weather*     •     •     • 

G.  W.  BLUNT.»' 

And  in  addition  the  following  has  been  published  touching  the  same : 

National  Obsebyatort,  Fehruary  lOth^  1851. 

Sir: — Captain  R.  F.  Hartshorn  of  the  ship  "  E.  Z.,"  reports  in  his  "  Abstract  Log"  kept  for  this  office, 
the  discovery  of  a  shoal  in  a  much  frequented  part  of  the  ocean,  viz :  near  Nantucket  shoals  and  directly  in  the 
route  hence  to  Europe. 

Extract  from  his  Log  from  Liverpool  to  New  York,  last  July — 

"  N.  B.— During  the  two  days,  tte  20th  and  21st  July,  I  was  beating  between  Lat.  41°  K/  to  41°,  and 
Long.  69°  to  69°  A(f  ;  the  fog  very  thick ;  several  tiraes  I  shoaled  the  water  suddenly  from  20  fathoms  to  8 
and  7 — steering  S.  S.  W.  to  S.  by  W.  I  am  certain  there  must  be  a  very  shoal  spot  in  the  neighborhood  of 
69°  SU',  or  69°  35^,  and  Lat.  41°  to  41°  08^.  I  had  the  lead  constantly  going  durmg  the  56  hours,  and  the 
soundings  differed  very  materially  from  Blunt^s  Charts  soundings. 

^^  I  have  sounded  a  good  deal  about  Nantucket  shoals  during  the  last  8  years,  and  find  the  depths  of  water 
in  the  same  places  have  changed  more  than  I  could  have  possibly  believed  ;  but  it  is  a  positive  fact." 

The  place  of  this  shoal  is  6  or  8  miles  to  the  southward  and  eastward  of  Davis'  Bank,  discovered  by 
the  Coast  Survey  in  1846.  It  is  possible  that  this  may  be  the  shoal  reported  by  Captain  Hartshom ;  but 
doubt  as  to  the  existence  of  dangers  in  such  a  frequented  part  of  the  ocean,  cannot  bo  harmlessly  tolerated. 
I,  therefure,  would  recommend  a  careful  examination  of  the  locality. 

RespectfuIIy,  &c. 

M.  F.  MAURY- 

HOK.  Wm.    A.   OftARAH, 

&creianf  (ftht  NiMoy^ 
Tbese  reports  as  to  danger  in  this  part  of  the  ocean,  led  to  an  examination  of  this  locality  by  the  Coast 
Survey.     The  result  was,  thanks  to  Capt^s.  Freeman  and  Hartshom,  thc  discovery  of  three  shoals. — Vide  Coast 
SuTvey  Chart:  "  Pavb'  South  Shoal  and  other  Dangers/'  1852. 
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TA€  besl  average  routes  to  andfrOy  behoeen  Jfew  York^  Cape  dear^  and  the  English  Channel. 

These  routes  are  calculated  from  the  Pilot  Chart  also ;  and  they  represent  each  for  its  month,  the  best 
track  on  the  a^verage^  which  a  vessel  can  make. 

The  navigator  who  intends  to  follow  any  one  of  these  routes  should  lay  it  down  on  his  chait  from  the  table ; 
and  when  he  gets  thrown  off  of  it  by  the  winds  and  currents  as  he  often  will,  he  should  then,  instead  of 
turning  out  of  his  way  to  get  back  to  it,  recoUect  that  if  a  special  route  were  now  calculated  for  him  from  his 
position,  it  probably  would  not  iouch  the  projected  route  at  alL  Hei  therefore,  is  in  a  new  position,  and 
must  consult  his  pilot  chart  as  to  future  courses  and  route.  In  recommendiag  tkese  routes,  and  in  speaking 
of  them,  I  wish  navigators  to  understand  and  bear  it  in  mind  always^  that  I  am  speaking  from  the  information 
before  me,  which  is  sometimes  imperfect  and  oflen  deficient  When  fuli  and  co.mplete,  it  may  modify  present 
conclusions  ;  present  conclusions,  therefore,  must  be  regarded  only  as  approximations. 

If  every  vessel,  whose  log  between  this  and  Europe  has  aflforded  materials  for  the  Pilot  Chart,  had  always 
taken  the  most  judicious  course ;  and  when  she  was  headed  off|  if  she  had  in  every  instance  taken  that  tack 
which  was  really  tbe  best,  and  then  if  a  line  had  been  drawn  to  represent  on  the  chart  the  average  or  meaa 
track  of  all  those  vessels  for  January,  February,  March  or  April^  and  the  other  months,  then  that  line  would  be 
represented  by  the  route  as  given  in  the  tables  for  that  month. 

In  other  words,  the  vessels  that  shall  pursue  the  routes  here  giveR|  will  pursue  exacUy  that  course  which 
the  experience  of  all  has  shown  to  be  the  best  on  the  average. 

By  consulting  the  Pilot  Chart,  or  theooluma  "  Total  No,  of  Observations,'^  in  the  table  of  Routes,  it  will  be 
obser\  ed  that  for  the  montbs  for  which  the  routes  are  gi ven  for  European  traders,  1  have  not  observations  enough 
to  the  North  of  45^  N,,  and  West  of  45°  W^,  to  enable  me  to  speak  of  the  advantages  or  disadvaiitages  of  making 
that  part  of  the  ocean  a  greater  thoroughfaie  than  it  is. 

Take  tbe  routeyroTH  New  York  in  March  for  illustration :  It  wiil  be  scen  by  the  table  that  the  course 
recommended  from  longitude  55°  to  50°,  is  East,  and  that  the  winds  are  from  E.  on  the  average  1.9  per  cent 
of  the  time,  and  that  a  vessel  in  steering  E«  there,  would  be  headed  off  from  her  course  by  slant  winds  from 
the  northward  2.8  times,  and  by  slant  winds  from  the  southward  15.9  tiraes  in  the  hundred — and  that  these 
proportions  are  derived  from  the  records  of  108  vessels  between  these  meridians  in  that  month,  or  which  b 
flie  same  by  108  observations  there,  during  the  month  of  March  of  different  years. 

The  South,  therefore,  is  the  windward  side  then  and  there ;  therefore  these  facts  thus  presented  will  leave 
the  navigator  when  he  comes  to  be  headed  off  in  that  part  of  his  roate,  in  no  doubt  as  to  which  tack  to  go  upon : 
witfa  the  wind  directly  ahead  or  East,  he  should  stand  to  the  southward  or  to  windward,  because  the  probabit- 
ities  of  the  wind^s  coming  out  frora  that  quarter  are  greater  than  they  are  that  it  will  come  from  the  northward. 

Again,  from  the  meridian  of  35°  to  30°  W.,  the  best  average  course  is  B^  N.  E« — 1.3  percent.  of  the  winds 
are  thad  ahead^  and  19  are  slant  frora  the  northward  against  4.3  from  tfae  other  side.  Here  then  it  is  shown 
from  tbe  records  of  80  vessels,  that  the  northward  is  the  windward  side. 

I  haye  the  records  of  two  vessels  which  were  together  in  this  part  of  the  ocean,  on  tbeir  way  to  Europe ; 
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they  had  kept  tagether  so  far  on  their  way ;  they  sailed  alike  :  when  they  arriTed  here,  the  wind  came  out  ahead 
— one  went  off  on  the  larboard  and  the  other  on  the  starboard  tack ;  the  htter  arrived  in  port  ten  days  before 
the  other.  With  the  Pilot  Chart  on  board,  it  would  haye  been  impossible  for  the  otber  yessel  so  to  have  mts- 
taken  the  chances  in  favor  of  her  proper  course.  Capt.  Hartzhorn,  of  the  "E.  Z."  raforms  me,  that  on  his 
last  voyage  in  1852,  from  Liverpool  to  Kew  York,  he  made  these  charts  his  guide  ;  that  he  madc  the  most 
remarkable  passage  of  the  season,  (19  days,)  and  that  vessels  which  sailed  about  the  same  time  he  did,  did 
aot  arrive  for  twenty  days  and  more  after  he  did.  *  He  attributed  his  success  to  the  lights  which  the  experience 
of  others,  expressed  by  these  charts,  afibrded  him. 

I  have  not  calculated  the  track  beyond  lO^  W.  off  Cape  Clear  for  the  Liverpool  track ;  nor  beyond 
5P  W.  for  the  English  Channel,  because  beyond  these  meridians,  the  best  course  to  steer  is  indieated  by  tbe 
land  and  the  winds  that~happen  to  prevaiL 


R0UTE8  RETWBEN  NEW  TORK  AND  EUROPE. 


Best  average  routes  between  J^Tew  York  and  Long.  lO^  W.^/or  vessels  bound  to  and/rom  Liverpool;  oUq 
between  Jfew  York  and  Long.  5P  W.,  /or  vessels  bound  in  or  out  o/the  English  Channel. 


NEW  YORK  TO  EUROPE.— JANUARY. 


DISTANCES. 

WINDS ;  PER  CENT. 

LoDg'de 

Coune. 

Total  No. 
obaerra- 

Latitude 

True. 

ATcrage. 

Head. 

•LANTI 

FKOM 

Fair. 

Calms. 

tions. 

PerCent 

N'd. 

S'd. 

40»28' 

T^oOO» 

to 

40  28 

70  00 

E. 

182 

6.2 

193 

6.2 

6.0 

5.0 

82.8 

2.1 

97 

4 

4i  02 

65  00 

E.  N.  E. 

245 

10.4 

271 

2.8 

5.6 

w  13.3 

78.3 

3.6 

143 

43  33 

60  00 

E.  N.  E. 

238 

20.8 

287 

8.0 

12.8 

12.8 

66.4 

3.2 

64 

43  33 

56  OOd 

E. 

217 

4.2 

226 

0.0 

w  11.0 

4.4 

84.6 

4.4 

94 

46  03 

50  00 

E.  N.  E. 

233 

14.4 

266 

4.8 

w  13.2 

8.4 

73.6 

8.5 

89 

45  03 

45  00 

E. 

212 

11.4 

236 

0.0 

14.3 

14.3 

71.4 

0.0 

7 

46  28 

40  OOd 

E. 

212 

6.8 

226 

0.0 

3.1 

tp  18.6 

78.3 

0.0 

32 

46  27 

35  00 

E. 

212 

5.1 

223 

1.5 

3.0 

4.6 

91.0 

9.2 

71 

46  30 

30  00 

E.  N.  E. 

227 

8.5 

246 

2.2 

9.9 

9.9 

78.0 

2.1 

94 

47  65 

25  OOd 

E.  N.  E. 

221 

5.6 

233 

0.0 

4.8 

w  13.2 

82.0 

7.0 

92 

47  55 

20  00 

E. 

201 

8.1 

217 

1.5 

9.0 

w  12.0 

77.5 

3.1, 

67 

49  17 

15  00 

E.  N.  E. 

214 

2.2 

219 

0.0 

1.4 

w    8.4 

90.2 

2.8' 

74 

60  00 

12  20 

E.  N.  E. 

113 

6.3 

120 

2.1 

4.2 

4.2 

89.5 

0.0 

43 

>To 

],  Liverpool. 

60  38 

10  00 

E.  N.  E. 

98 

16.1 

112 

5.8 

w  13.6 

2.9 

77.7 

1.9 

105 

2826 

3075 

49  17 

10  00 

E. 

196 

8.0 

212 

4.2 

w    4.2 

0.0 

91.6 

0.0 

43 

>To 

i  Ghannel. 

49  36 

5  00 

E.  JN. 

196 

24.9 

245 

8.3 

0.0 

tp  41.5 

50.2 

0.0 

12 

3006 

3300 

Digitized  by 


Google 


SOOTES   TO   AKO   FROU   ED&OfE. 


329 


NEW  YOrvK  TO  EUROPE- 
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Longitude. 

Couraes. 

DISTANCES. 

WINDS  ;  PER  CENT. 

Total 
No.  ob- 

Latitade. 

PerCent. 

Arerage. 

Head. 

*LANT8  FROM 

Fair. 

Calms 

True. 

senr^ns. 

N'd. 

S'd. 

From 

^"21' 

T^^OO^lo 

40  45 

70  00 

•E.  X  N. 

182 

7.7 

196 

1.0 

8.7 

w  10.5 

79.8 

1.9 

106 

41  42 

65  00 

E.bvN.iN. 

233 

8.2 

252 

3.4 

w     8.5 

3.4 

84.7 

6.6 

62 

43  13 

60  00 

E.  N.  £ 

238 

5.7 

251 

0.0 

w  12.0 

8.4 

79.6 

0.0 

84 

44  42 

55  00 

E.  N.  E. 

234 

10.8 

259 

2.2 

11.0 

11.0 

75.8 

7.8 

96 

44  42 

50  OOd 

E. 

213 

9.0 

232 

3.3 

w  12.1 

3.3 

81.3 

2.3 

88 

44  42 

45  00 

E. 

213 

7.4 

228 

0.0 

w  13.0 

8.0 

79.0 

2.9 

105 

45  00 

40  00 

E.  4N. 

212 

5.9 

229 

2.8 

1.4 

w    2.8 

93.0 

4.4 

70 

46  26 

35  00 

E^N.  E. 

225 

6.1 

235 

0.0 

3.2 

w  19.2 

77.6 

3.1 

65 

47  50 

30  00 

E.  N.  E. 

221 

7.8 

239 

1.0 

7.0 

w  13.0 

79.0 

4,9 

106 

49  13 

25  00 

E.  N.  E. 

217 

3.6 

225 

t).9 

2.7 

w     4.5 

91.9 

4.3 

111 

49  13 

20  OOd 

E. 

197 

10.3 

216 

3.0 

8.0 

8.0 

81.0 

4.0 

103 

50  00 

15  00 

E.byN.iN. 

200 

8.5 

217 

4.2 

4.2 

w     5.6 

36.0 

1.4 

69 

50  50 

10  00 

E.byN.iN. 

196 

11,2 

217 

3.6 

6.4 

w  16.2 

74.8 

3.5 

118 

To  Liverp'1 

2,781 

2,996 

49  30 

10  00 

E.  JS. 

200 

16.7 

233 

5.7 

w  22.8 

w     7.6 

63.9 

1.9 

52 

(To 

;  Chaonel 

49  30 

5  00 

E. 

195 

9.9 

214 

0.0 

16.6 

16.6 

66.8 

0.0 

6 

2,980 

3,226 

Average  sailing  distance  to  lO^  W.  by  this  route  to  Liverpool  2,996  miles,  for  215  of  vi^hich  the  winds 
on  the  average,  are  dead  ahead. 

Ditto — to  5^  ditto  English  Channel,  for  246  of  which  the  winds  on  the  average,  are  dead  ahead. 

*NoTE. — Nantucket  shoals  are  in  the  way  of  an  E.  N.  E.  course,  which  would  be  the  best. 

NEW  YORK  TO  EUROPE— MARCH. 


Longitude. 

Courtes. 

DISl-ANCES. 

WINDS  ;  PER  CENT. 

Total 
No.  ob^ 

Latitude. 

Troe. 

PerCent. 

Average. 

(LANTI 

1   PROM 

Head. 

Pair. 

Caln». 

serv'na. 

N'd. 

S'd. 

400-27' 

^^oOO^tO 

40  27 

70  00 

E. 

182 

12.4 

206 

6.2 

2.8 

w     6.9 

84.1 

4.1 

151 

40  00 

65  00 

E.  N.  E. 

245 

7.2 

263 

7.2 

7.1 

w  15.8 

69.9 

1.4 

206 

42  45 

62  30 

E.  N.  E. 

119 

13.1 

134 

2.5 

13.2 

w  15.0 

69.3 

\" 

126 

42  00 

60  OOJ 

E.  S. E. 

119 

1J.7 

135 

4.2 

13.3 

13.0 

69.5 

43  31 

55  00 

E.N.  E. 

238 

13.2 

269 

9.6 

7.1 

w  15.1 

68.2 

6.3 

118 

43  31 

50  00 

E. 

217 

7.9 

234 

1.9 

2.8 

w  15.9 

79.4 

0.9 

108 

43  31 

45  00 

E. 

217 

9.4 

238 

1.7 

w  10.3 

8.5 

79.5 

2.5 

121 

43  31 

40  00 

E. 

217 

3.7 

225 

1.6 

2.1 

3.2 

93.1 

5.0 

200 

43  31 

35  00 

E. 

217 

7.6 

234 

0.0 

2.9 

7.6 

89.5 

4.8 

109 

46  00 

30  00 

E.  N.  E. 

233 

4.3 

243 

1.3 

w  19.0 

4.3 

75.4 

3.9 

80 

46  27 

26  OOd 

E.  N.  E. 

226 

8.4 

245 

4.4 

4.4 

1.1 

90.1 

1.1 

90 

46  27 

20  00 

E. 

206 

3.2 

212 

0.0 

w    7.0 

2.2 

90.8 

2.2 

90 

47  52 

15  00 

E.  N.  E. 

221 

6.7 

236 

0.0 

w  12.0l 

6.3 

81.7 

0.0 

74 

50  00 

11  45 

N.  E. 

181 

6.4 

191 

0.0 

4.0 

w  12.0 

84.0 

0.0 

67 

60  44 

10  00 

N.  E.  by  E. 

81 

10.8 

90 

5.4 

6.0 

w     8.4 

80.2 

3.5 

116 

To  LiverpM 

2,919 

3,154 

^ 

60  00 

10  00 

E. 

67 

11.8 

76 

3.0 

9.0 

9.0 

7a.o 

0.0 

67) 
12^ 

To 
Channel. 

49  40 

5  00 

E.iS. 

194 

10.0 

213 

17.0 

25.0 

8.3 

49.7 

0.0 

3,099 

3,352 

63 
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NEW  YORK^TO  EUROPE—APRIL. 


DISTANCES. 

WINDS  j 

PER  CENT. 

Total 
No.  ob- 

Latitude. 

Longilude. 

Courses. 

8LANTS    rROH 

Trae. 

terCent. 

Average. 

Head. 

N'd. 

S'd. 

Fair. 

Catros 

40027 

74°0Cto 

•     • 

40  27 

70  00 

E. 

182 

•  9.2 

199 

3.0 

9.6 

IV 

11.4 

76.0 

7.1 

180 

42  00 

65  OOd 

E.  N.  E. 

244 

12.3 

274 

3.2 

8.3 

w 

11.1 

77.4 

2.51  161 

42  00 

*60  00 

E. 

223 

12.7 

251 

5.2 

7.8 

w 

9  1 

77.9 

7.3 

88 

43  31 

55  00 

i  E.  N.  E. 

237 

7.9 

256 

2.4 

6.4 

5.7 

85.5 

4.1 

126 

45  00 

50  00 

1  E.  N.  E. 

233 

5.0 

244 

0.0 

w     9.9 

w 

72 

82.9 

10.1 

120 

46  21 

45  OOrf 

1  E.  N.  E. 

226 

3.3 

233 

(1.0 

0.0 

8.3 

91.7 

0.0 

12 

46  27 

40  00 

1             E. 

207 

6.6 

320 

0.0 

w     5.5 

w 

16.5 

78.0 

5.6 

19 

46  27 

35  00 

i             E. 

207 

5.6 

218 

2.5 

5.0 

0.0 

92.5 

7.6 

42 

46  27 

30  00 

E. 

207 

10.1 

228 

0.0 

8.8 

w 

20.9 

7(t.3 

5.5 

92 

47  62 

25  00 

E.  N.  E. 

221 

15.6 

255 

5.2 

11.8 

w 

16.3 

66.7 

7.4'  145 

49  14 

20  OOd 

E.  N.  E. 

215 

12.9 

242 

4.2 

6.7 

w 

10.9 

78.2 

6.9!  125 

49  14 

15  00 

E. 

196 

8.8 

213 

3.6 

w  13.2 

3.6 

79.6 

7.5 

86 

49  14 

10  00 

;          E. 

196 

4.6 

205 

1.1 

1.1 

w 

7.7 

90.1 

0.0 

89 

49'  30 

'    5  00 

1     E.  i  N. 

196 

20.9 

237 

5,5 

11.0 

w 

33.0 

50.5 

5.6 

12 

ToChaDnel. 

2990 

3376 

50  00 

13  06 

E.  N.  E. 

79 

4.0 

82 

1.1 

4.4 

5.5 

89.0 

0.0 

89) 
80  J 

To 

Cape  Clear 

10  00 

1 

E.  N.  E. 

130 

3.6 

135 

0.0 

3.6 

3.6 

92.8 

0.0 

Liverpoel. 

2807 

3150 

NEW  YORK  TO  EUROPE— MAY. 

DISTANCES. 

WINDS ;  PER  CENT. 

Latitude. 

Longitude. 

Course. 

Total 

No.  ob- 

Direct. 

PerCent. 

True. 

Head. 

Norlh. 

South. 

Fair. 

Catms. 

serv'n8. 

Sandy 

Hook  to 

40C27/ 

14°0(y 

42  00 

70  00 

E.  iS. 

185 

14.4 

211 

6.4 

9.1 

7.7 

77.8 

4.0 

235 

41  34 

65  00 

E.  N.  E. 

246 

10.2 

271 

2.7 

11.0 

6.8 

79.6 

7.3 

281 

43  06 

60  00 

E.  N.  E. 

240 

10.4 

265 

1.2 

18.2 

7.8 

62.8 

3.9 

189 

44  36 

55  00 

E.  N.  E. 

234 

8.8 

254 

1.2 

43 

11  0 

83.5 

3.0 

170 

44  36 

60  00 

E. 

214 

11.5 

238 

3.9 

8.6 

8.5 

79.1 

3.9 

160 

44  36 

45  00 

E. 

214 

7.3 

229 

2.2 

7.6 

6.0 

84.2 

4.8 

195 

44  36 

40  00 

E. 

214 

5.6 

226 

1.1 

6.8 

5.1 

87.0 

2.9 

180 

45  00 

35  00 

E.  i  N. 

215 

4.3 

224 

0.0 

5.3 

10.1 

84.6 

1.5 

136 

45  00 

30  00 

E. 

212 

4.8 

222 

0.7 

7.8 

4.3 

87.2 

4.8 

132 

45  00 

25  00 

E. 

212 

5.1 

223 

0.8 

6.4 

4.0 

88.8 

6.6 

131 

48  25 

20  00 

N.  E. 

290 

9.6 

318 

3.0 

9.0 

9.0 

79.0 

3.0 

137 

48  25 

15  00 

E. 

198 

11.5 

220 

2.9 

10.9 

10.2 

76.0 

3.6 

142 

48  25    , 

10  00 

E. 

198 

16.8 

231 

4.8 

21.6 

10.4 

63.2 

32 

129 

To  Channel. 

E.  N.  E. 

210 

16.8 

245 

2.8 

11.3 

33.6 

62.3 

6.5 

38, 

3082 

3377 

50  16 

16  00 

E.  N.  E. 

212 

16.4 

246 

8.7 

8.7 

75.3 

3.6 

142 

To  Liverpool. 

10  00 

E.  N.  E. 

• 

194 

14.0 

221 

4.4 

13.2 

79.1 

1.1 

96 

2882 

3148 
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NEW  YORK  TO  EUROPE—JUXE. 


Lalitude. 

Loogilade. 

Courae. 

DISTANCE. 

WINDS ;  PER  CENT. 

Tolal 

No.ob- 

Direct. 

PerCent 

True. 

Hend. 

North. 

South. 

Pair. 

Calms. 

serT'iia. 

Sandy 

Hook  to 

40°08' 

ri°o(y 

E.  S. E. 

60 

9.7 

55 

1.7 

11.0 

9.2 

78.1  ) 

41   13 

-70  00 

E.  N.  E. 

170 

8.7 

185 

1.8 

4.8 

10.9 

82.5  S 

2.7 

232 

42  45 

65  00 

E.  N.  E. 

241 

8.5 

261 

J.8 

3.5 

3.9 

90.8 

3.5 

235 

42  45 

60  00 

E. 

220 

10.9 

'244 

4.5 

8.0 

4.5 

83.0 

3.8 

216 

44  15 

55  00 

E.  N.  E. 

236 

8.5 

256 

3.3 

3.8 

7.1 

85.8 

1.1 

184 

45  43 

50  00 

E.  N.  E. 

230 

5.1 

242 

0.5 

5.8 

8.2 

85.5 

3.1 

202 

47  10 

45  00 

E.  N.  K. 

224 

6.9 

237 

2.3 

0.0 

6.8 

90.0 

0.0 

44 

48  33 

40  00 

E.  N.  E. 

217 

4.8 

227 

1.4 

0.9 

7.0 

91.6 

9.9 

78 

49  54 

35  00 

E.  N.  E. 

212 

10.7 

234 

3.1 

5.0 

11.9 

80.0 

3.1 

166 

51  13 

30  00 

E.  N.  E. 

207 

2.0 

211 

4.0 

0.0 

2.0 

94.9 

0.0 

47 

51  13 

25  00 

E. 

188 

0.8 

189 

0.0 

9.0 

2.0 

98.0 

6.1 

53 

51  13 

20  00 

E. 

188 

2.2 

192 

0.0 

0.0 

6.9 

93.1 

2.3 

44 

51  00 

15  00 

E.iS. 

190 

15.4 

218 

7.2 

6.0 

4.7 

82.1 

0.0 

82 

60  40 

10  00 

E.iS. 

194 

10.0 

214 

4.9 

13.3 

15.4 

66.4 

5.6 

150 

To  Cbatmel. 

209 

5.1 

219 

3.9 

18.2 

1.3 

76.6 

0.0 

78 

2976 

3184 

According  to  the  Charts,  this  is  the  bcst  track  yet  developed,  and  ought  to  give  the  shortest  passages. 


NEW  YORK  TO  EUROPE— JULY. 


DISTANCES. 

WINDS 

i ;  PER  CENT. 

Longitude. 

Coun^. 

Totnl  No. 

Latitude. 

1 

observa- 

Direct. 

Per  Ct. 

True. 

Head. 

North. 

South. 

Fair. 

Calms 

tione. 

40O27' 

74°00'  to 

40  27  1  70  00 

E. 

182 

12.0 

204 

3.6 

7.2 

6.1 

84.1 

4.2 

322 

Calms. 

42  00  :  65  00 

E.  N.  E, 

246 

5.0 

260 

3.0 

7.0 

9.1 

8J.9 

8.7 

414 

Calms. 

43  30  1  60  55 

E.  N.  E. 

237 

4.2 

247 

0.9 

3.3  ' 

4.8 

91.0 

8.4 

350 

43  30  ,  55  00 

E. 

218 

10.3 

240 

4.4 

5.6 

8.0 

82.0 

5.6 

263 

44  69  1  50  00 

E.  N.  E, 

233 

5.9 

244 

0.4 

8.S 

7.6 

83.2 

5.4 

236 

44  69     45  00  d 

E. 

212 

12.6 

23S 

4.4 

8.1 

8.1 

79.4 

8.1 

173 

45  40     40  00 

E.  by  N. 

214 

80 

231 

1.0 

8.0 

30 

88.0 

4.0 

103 

47  06     35  00 

E.  N.  E. 

224 

3.3 

231 

0.0 

2.2 

11.0 

86.8  1  4.6 

95 

47  06     30  00 

E. 

204 

5.9 

216 

l.I 

10.6 

4.1 

84.2     3.2 

77 

47  08     25  00 

E. 

204 

9.0 

222 

2.1 

10.6 

8.2 

79.1      6.5 

100 

48  29     20  00 

E.  N.  E. 

218 

8.8 

237 

4.2 

2.1 

6.3 

87.4 

94 

105 

49  50      15  00 

E.  N.  E. 

2l3 

8.5 

231 

2.5 

1.3.2 

3.3 

81.0 

2.5 

125.) 
92  \ 

Liver'pl. 

50  30     10  00 

iTo  Li'rpool. 

195 

13.4 

220 

5.7 

5.6 

9.1 

79.6 

4.5 

2tO0 

3021 

48  29     15  00 

E. 

198 

'      5.8 

209 

2.5 

5.8 

0.8 

90.9 

2.5 

125  > 

48  29      10  00 

E. 

198 

n.s 

234 

6.5 

17.5 

3.2 

72.8 

2.2 

94  V 

Channel 

49   00  ToChannel 

1 

E.  N.  t. 

213 

12.8 

240 

0.0 

28.0 

8.0 

64.0  l  0.0 

24) 

1 
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TBG    WtMD   AMD   CUHREMT   CHAHTS. 


NEW  YORK  TO  EUROPE-AUGUST. 

DISTANCES. 

WINDS  ;   PER  CE.VT. 

Total 

Latitttde. 

Longitude. 

Course. 

No.  ob- 
serv'u8. 

1 

Direct.    Per.  Ct. 

1 

True. 

Head. 

North. 

Soulh. 

Fttir. 

Calms. 

40°27'  d 

T^^OO^to 

40  00 

70  00 

E.  f  S. 

186 

13.0 

209 

3.0 

9.5 

18.0 

69.5 

6.0 

194 

39  12  d 

67  30 

E.  S. E. 

125 

8.7 

135 

3.1 

2.9 

10.7 

83.3 

l  3.6 

229 

39  12 

63  00 

E. 

116 

6.6 

123 

1.6 

17.0 

7.1 

74.3 

39  12 

62  30 

E. 

116 

80 

125 

3.0 

6.5 

5.5 

85.0 

J4.3 

193 

40  00 

60  00 

E.  N.  E. 

125 

7.6 

134 

2.0 

9.5 

5.0 

83.5 

41  34 

55  00 

E.  N.  E. 

246 

7.1 

263 

7.1 

7.0 

8.4 

77.5 

6.8 

157 

43  06 

50  00 

E.  N.  E. 

241 

11.1 

268 

3.0 

6.5 

11.0 

79.5 

6.5 

213 

44  36 

45  00 

E.  N.  E. 

235 

14.3 

268 

4.8 

12.0 

12.6 

70.6 

3.7 

166 

45  00 

44  26 

N.E. 

34 

9.4 

37 

2.8 

4.5 

11.2 

81.5 

5.0 

147 

48  OS 

40  00 

N.E. 

260 

7. 

279 

0.0 

11.4 

12.6 

76.0 

7.9 

123 

48  00 

35  00 

E. 

201 

8.2 

217 

2.4 

7.2 

7.2 

83.2 

9.4 

129 

48  00 

30  00 

E. 

201 

8.0 

217 

3.0 

4.0 

5.0 

88.0 

2.9 

106 

48  00 

25  00 

E. 

201 

3.0 

207 

0.0 

5.0 

6.0 

89.0 

1.1 

92 

48-00 

20  00 

E. 

201 

8.4 

218 

3.0 

9.0 

1.5 

86.B 

7.8 

69 

48  00 

15  00 

E. 

201 

30 

207 

0.0 

80 

2.0 

90.0 

4.2 

100 

49  22 

10  00 

E.  N.  E. 

214 

3.7 

221 

0.8 

11.2 

0.0 

88.0 

3.2 

130 

Liverpool 

49  30 

5  00 

E. 

195 

5.0 

205 

-0.0 

5.1 

8.4 

86.0 

0.0 

36 

Channel. 

3098 

3333 

NEW  yORK  TO  EUROPE— SEPTEMBER. 


DISTANCES. 

WINDS 

i  i  PER  CENT. 

Total 

Latilude. 

Longitude. 

Course. 

No.  ob- 

«erv'n«. 

True. 

Per  Ct. 

Avernge. 

Head. 

North. 

South. 

Fair. 

Calms. 

40°27' 

^^"OO^to 

40  00  . 

72  35 

E.  S.  E. 

71 

5.4 

75 

0.0 

9.9 

5.4 

84.7 

!" 

115 

40  49 

70  00 

E.  N.  E. 

128 

15.3 

147 

0.9 

30.6 

9.0 

59.5 

40  49 

65  00 

E. 

227 

10.4 

250 

4.2 

9.0 

3.6 

83.2 

5.3 

178 

40  49 

60  00 

E. 

227 

15.5 

261 

6.3 

13.3 

4.9 

75.5 

5.3 

159 

42  22 

55  00 

E.  N.  E. 

243 

5.6 

256 

0.0 

13.8 

5.4 

80.2 

3.7 

167 

42  22 

50  00 

E. 

222 

16.3 

257 

60 

14.4 

9.6 

70.0 

6.2 

172 

43  53 

45  00 

E.  N.  E. 

237 

15.0 

272 

4.9 

11.2 

14.0 

69.9 

5.8 

147 

45  22 

40  00 

E.  N.  E. 

232 

9.8 

255 

4.2 

8.4 

4.2 

83.2 

2.2 

138 

46  48 

35  00 

E.  N.  E. 

225 

8.9 

245 

2.6 

9.1 

7.8 

80.5 

1.3 

78 

48  12 

30  00 

E.  N.  E. 

220 

4.7 

229 

1.2 

6.3 

5.1 

87.4 

6.2 

85 

t^ 

49  35 

25  00 

E.  N.  E. 

213 

4.2 

222 

0.0 

9.0 

5.0 

86.0 

8.0 

109 

t 

49  35 

20  00 

E. 

192 

12.2 

216 

3.6 

11.7 

15.3 

69.4 

0.9 

111 

ii 

60  33 

15  00 

E.  bvN. 

201 

7.6 

216 

1.8 

3.6 

19.2 

75.4 

1.8 

64 

§ 

50  33 

10  00 

E. 

191 

12.8 

213 

3.3 

7.7 

17.6 

71.4 

1.0 

96 

. 

2830 

3114 

45  22 

35  00 

E. 

211 

9.9 

232 

3.9 

5.2 

6.5 

84.4 

1.3 

78 

45  22 

30  00 

E. 

211 

5.3 

222 

1.3 

2.5 

8.8 

87.4 

6.2 

85 

^ 

46  48 

25  00 

E.  N.  E. 

225 

4.2 

234 

0.0 

9.0 

5.0 

86.0 

8.0 

109 

o 

46  48 

20  00 

E. 

205 

12.2 

230 

3.6 

11.7 

9.0 

75.7 

0.9 

111 

.  ar 
1    P> 

48  12 

J5  00 

E.  N.  E. 

220 

11.4 

245 

3.6 

2.4 

9.6 

84.4 

1.2 

81 

9 

48  12 

10  00 

E. 

200 

14.8 

230 

3.6 

2J.6 

5.4 

69.4 

1.8 

57 

SL 

49  34 

5  00 

E.  N.  E. 

213 

15.0 

245 

0.0 

10.0 

40.0 

50.0 

0.0 

20 

- 
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EUKOPE  TO  NEW  YORK— JANUARY. 

DISTANCES. 

WINDS;  PER  CENT. 

Total 
No.  ob- 

Latiuide 

Longitude. 

Coaraes. 

SLAMTS    FROM. 

True. 

Per  Ct. 

Average.  Head. 

N'd. 

S'd. 

Fnir. 

Calms 

serv*ns. 

49°30' 

S^OO^to 

49  30 

10  00 

W. 

192 

0.0 

192      0.0 

•o.c 

0.0 

100.0 

0.0 

12 

)  Frora  Long. 
i5"W. 

49  30 

15  00  d 

W. 

192 

30.2 

250    12.6 

16.8 

16.8 

53.8 

0,0 

43 

60  40 

10  00 

l  Kroin  Long. 
S 10°  W, 

49  30 

15  00  <f 

W.byS.fS. 

202 

36.1 

275     16.5 

15..^ 

17.5 

50.5 

1.9 

105 

48  08 

20  00 

W.  S.  W. 

213 

37.1 

293    14.0»  30.8 

23.8 

31.4 

28 

74 

46  45 

25  00 

W.  S.  W. 

219 

24.0 

272      9.0'w  22  5 

7.5 

61.0 

3.1 

67 

45  18 

30  00 

W.  S.  W. 

226 

29.3 

292    10  8 

18.0 

w  24.0 

47.2 

7.0 

92 

45  18 

35  00 

W. 

211 

22.7 

259      6,6 

155 

w  20.9 

57.0 

2.1 

91 

45  18 

40  00 

W. 

211 

28.8 

270      9.0 

12.0 

w  28.5 

50.5 

9.2 

71 

43  49 

45  00 

W.  s,  w. 

232 

18  9 

276  j    5.5 

10  18.7 

16.5 

59.3 

6.8 

78 

43  49 

50  00  d 

w. 

215 

19.6 

256      4.4 

w  20.9 

13.2 

61.5 

0.0 

91 

42  19 

55  00 

w.  s.  w. 

237 

17.0 

277      3.6 

13.2'w  19.2 

64.0 

8.5 

89 

40  46 

60  00 

w.  s.  w. 

244 

22.1 

298  '    5.!. 

'j>  25.3J      15.7 

53.5 

4.4 

94 

40  46 

65  00 

w. 

225 

16.3 

261  i    6.4 

w  14.8!      12.8 

66.0 

3.2 

64 

40  46 

70  00  rf 

w. 

225 

26.8 

285  1    9.1 

w  21.0 

16.7 

53.2 

3.6 

143 

40  27 

74  00  d 

W.  iS. 

183 

24,4 

226 

9.0 

w  23.0 

11.0 

57.0 

2.1 

97 

2843 

3,540 

Average  sailing  distance  from  5*^  W.  by  ihis  route,  3,707  iiiiles — and  from  lO^  W.  coraing  out  of  Liverpool, 
3^0.  Ihe  aggregate  of  adverse  winds  expressed  in  their  equivalents  of  winds  dead  aheadj  give  697  miles 
from  Liverpool  and  687  from  Ihe  Channel,  for  Ihe  average  number  of  miles  to  be  overcome  by  a  dead  beat 
during  the  voyage.  It  will  be  observed  that  the  raost  dilficult  parls  of^he  route,  are  betwcen  Longitudes  15° 
and  20° ;  25°  and  30° ;  and  35°  and  40°  W. ;  and  that  calms  are  most  prevalent  "between  Longitude  25° 
and  30°,  35°  and  45°,  and  between  50°  and  55°  W. 


EUROPE  TO  NEW  YORK-FEBRUARY. 

• 

• 

OISTANCES. 

WINDS;    PER  CENT. 

Total 
No.ob- 

Latitude. 

Longitude. 

Course. 

SLAHTl 

raoM 

Tnie» 

PerCt 

Average. 

Head 

Pair 

r^almji 

serT^na. 

N'd. 

S'd. 

49''00' 

d  lO^OCto 

47  38 

15  00 

w.  s.  w. 

216 

9.9 

237 

1.9 

w 

20.9 

ao 

77.2 

1.9 

52 

47  38 

20  00 

w. 

202 

18.8 

239 

5.6 

11.2 

w  .19.6 

63,6 

1.4 

69 

47  38 

25  00 

w. 

202 

16.6 

235 

4.0 

15.0 

w  21.0 

60 

4.0 

103 

47  38 

30  00 

w. 

202 

24.8 

242 

6.3 

17.2 

w  25.4 

51.1 

4,3 

111 

46  12 

35  00 

w.  s.  w. 

225 

22.2 

275 

4.0 

w 

27.0 

24.0 

45.0 

4.9 

106 

46  12 

40  00 

w. 

208 

29.4 

269 

11.2 

12.8 

w   19.2 

56.8 

3.1 

65 

46  12 

45  00 

w 

208 

17.1 

244 

3.0 

16.5 

w  22,8 

57,7 

1.5 

66 

44  44 

50  00  d 

w,  s.  w. 

230 

5.5 

242 

0.0 

9.1 

w  27,3 

63.6 

9.0 

12 

44  44 

55  00 

w. 

213 

23.9 

264 

8.8 

V} 

22.0 

16.5 

52.7 

2.3 

88 

43  15 

60  00 

w.  s.  w. 

234 

16.7 

275 

4.4 

w 

25.3 

7.7 

62.6 

7.8 

96 

41  44 

65  00  d 

w.  s.  w. 

239 

20.9 

288 

6.0 

w 

31.2 

8.4 

55.0 

0.0 

84 

40  44 

70  00 

W.  byS.iS. 

233 

24.1 

290 

8.5 

w 

27.2 

11.9 

52.4 

6.6 

62 

40  29 

74  00 

W.  iS. 

184 

11.3 

204 

0.0 

w 

21.1 

13.5 

65.4 

1.9 

106 

2796 

3304 

Average  sailing  distance  from  10°  W,  by  this  route,  3,304  miles;  for  508  of  which  the  winds  average 
ahead.     It  will  be  observed  that  from  Longitude  25°  to  35°,  a  vessel  is  more  liable  to  adverse  than  fair  winds, 
and  further,  that  in  this  month  the  winds  prevail  very  much  from  the  westward,  though  not  so  much  so  as  ia 
some  of  the  other  months.     Fiom  port,  steer  for  Longitude  10°  in  Latitude  49°. 
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THE    WtHD    AND    CtlRREHT    CHASTS^ 


ECROTE  TO  NEW  YORK— MARCH. 

Longitude. 

Coaries. 

DISTANCES. 

WINDS ;  PER  CENT. 

Total 
No.  ob- 
*erv'ns. 

Lalitude. 

•LANT*  rROH. 

True. 

Per  Ct. 

Average. 

Head. 

N'd. 

S'd. 

Foir. 

Calnu. 

49°30' 

S^-OO^to 

50  00 

6  54 

W. 

N.  W. 

79 

6.6 

85 

0.0 

1016.6 

8.3 

75.1 

0.0 

12) 
38^ 

From 

50  49 

10  00 

W. 

N.  W. 

128 

15.4 

147 

3.0 

14.0 

14.0 

69,0 

2.7 

Channel. 

50  00 

13  06 

w. 

S.  W. 

128 

25.9 

161 

10.0 

16.4 

18.0 

55.6 

3.5 

110 

49  30 

15  00 

w. 

s.  w. 

79 

23.0 

97 

3.0 

tc38.0 

21.0 

38.0 

0.0 

67 

49  30 

20  00 

w. 

195 

24.6 

244 

6.0 

w26.0 

23.0 

46.0 

0.0 

74 

49  30 

26  00  d 

w. 

195 

17.5 

228 

3.3 

17.0 

to25.3 

54.4 

2.2 

90 

46  05 

30  00 

w. 

290 

26.5 

366 

9.0 

w30.8 

8.2 

52.0 

1.1 

90 

46  05 

35  00 

s.  w. 

208 

14.8 

238 

3.4 

15.4 

w21.0 

60.2 

1.7 

59 

46  05 

40  00 

w. 

208 

25.0 

260 

9.1 

7.0 

w2b.O 

58.9 

1.2 

82 

46  05 

45  00 

• 

w. 

208 

22.6 

253 

6.0 

19.0 

20.0 

55.0 

1.5 

67 

46  05 

50  00 

w. 

208 

12.6 

234 

6.0 

w  6.0 

3.0 

85.0 

0.0 

36 

45  00 

53  40  d 

w. 

170 

10.0 

187 

0.0 

W25.0 

0.0 

75.0 

8.3 

13 

44  37 

55  00 

w. 

s.  w. 

61 

13.9 

143 

4.7 

wl2.3 

8.4 

74.6 

0.9 

108 

43  08 

60  00 

w. 

s.  w. 

234 

8.9 

255 

0.9 

wl6.9 

8.9 

73.3 

5.3 

118 

41  36 

65  00  d 

w. 

s.  w. 

239 

17.3 

280 

4.2 

tol8.2 

14.1 

63.5 

4.1 

126 

40  02 

70  00 

w. 

s.  w. 

245 

17.2 

286 

4.1 

wl8.8 

12.8 

64.3 

1.4 

200 

39  37 

71  00 

w. 

s.  w. 

65 

19.4 

77 

5.7 

15.2 

14.4 

64.7 

2.0 

457 

40  27 

74  OOd 

W.byN.JN. 

146 

20.7 

176 

5.5 

W20.0 

15.6 

58.9 

3.0 

304 

3,086 

3,722 

Average  sailing  distaDce  from  5^  W.  by  this  route  3,722  miles.  The  average  per  centum  of  adverse  ^ind» 
is  equivalent  to  wiiids  dead  ahead  for  636  miles.  It  will  be  observed  that  the  most  difficult  part  of  this  route 
is  between  Longitude  10°  and  30°  W.,  where  there  are  few  calms,  but  a  great  prevalence  of  westerly  winds. 


EUROPE  TO  NEW  YORK— APRIL. 


DISTANCE. 

WINDS ;  PER  CENT. 

Longitude. 

Couree. 

Total 
No.  ob- 

Latiiude. 

Direct. 

Per  Cl. 

True. 

Head. 

North. 

South. 

Pair. 

Calms. 

serT^ns. 

^go^o' 

SWto 

49  30 

10  00 

w. 

195 

9.0 

213 

6.5 

toll.O 

5.5 

78.0 

5.6 

19) 
89  i 

From 

49  30 

15  00  d 

w. 

195 

12.7 

230 

1.1 

14.7 

13.2 

71.7 

0.0 

Channel. 

50  40 

10  00 

49  30 

15  00 

w.  JS. 

205 

21.0 

248 

7.5 

17.1 

18.2 

57.2 

4.0 

85 

46  06 

20  00 

s.  w. 

289 

9.8 

317 

9.8 

tol8.0 

13.2 

49.0 

7.6 

86 

45  00 

21  34 

s.  w. 

93 

11.9 

104 

2.5 

W14.3 

11.7 

71.5 

5.9 

125 

44  46 

25  00 

W.  iW. 

147 

15.1 

168 

0.0 

14.0 

to33.6 

52.4 

5.7 

37 

45  00 

30  00 

W.  i  N. 

147 

16.2 

171 

6.0 

7.5 

W13.0 

73.5 

4.5 

70 

44  46 

35  00 

W.  i  s. 

147 

16.8 

172 

6.7 

8.6 

tolO.5 

74.2 

1.0 

104 

44  46 

40  00 

w. 

313 

20.2 

256 

12.4 

12.5 

w22.9 

52.2 

2.7 

115 

44  46 

45  00 

w. 

213 

27.5 

271 

7.1 

23.9 

24.0 

45.0 

2.7 

115 

44  46 

50  OOd 

w. 

213 

18.7 

253 

5.2 

J4.7 

wn.3 

62.8 

6.9 

115 

43  16 

55  00 

w.  s.  w. 

234 

22.9 

268 

8.2 

wlS.l 

10.0 

63.7 

10.1 

120 

41  43 

60  00 

w.  s.  w. 

242 

14.3 

276 

4.1 

14.7 

to26.2 

55.0 

4.1 

126 

41  43 

65  00  d 

w. 

223 

22.4 

272 

6.5 

19.5 

19.5 

54.5 

7.5 

86 

40  27 

70  00 

W.  JS. 

240 

19.9 

268 

7.3 

W14.8 

12.8 

66.4 

2.5 

161 

40  27 

74  00 

w. 

182 

15.4 

210 

3.6 

16.2 

W19.8 

60.4 

7.1 

180 

2973 

3437 

Average  sailing  distancefrom  5°  W.,  3,437  miles;  average  per  centum  of  adverse  winds  equivalent  to 
winds  dead  ahead  for  464  miles.     Frequent  calms  in  this  month. 
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EUROPE  TO  NEW  YORK— MAY. 

DISTANCES. 

WINDS ;  PER  CENT. 

Total 

Latitude. 

Longitude. 

CoDrae. 

No.  ob> 

Direet. 

Per  Ct. 

Trne. 

Head. 

North. 

South. 

Fair. 

Calms. 

•enr'iM. 

Channel 

to 

- 

50°50' 

io°o(y 

W.  N.  W. 

209 

7.8 

225 

2.8 

11.2 

2.8 

83.2 

6.5 

38 

60  50 

15  00 

W. 

191 

17.6 

226 

6.5 

18.7 

11.5 

64.3 

1.1 

96 

50  50 

20  00 

w. 

191 

13.2 

216 

4.4 

6.5 

15.4 

74.7 

6.7 

96 

60  50 

25  00 

w. 

191 

8.2 

206 

0.0 

12.0 

9.6 

78.4 

0.0 

42 

50  50 

30  00 

w. 

191 

20.6 

228 

9.6 

6.4 

12.8 

71.2 

3.2 

32 

49  30 

35  OOd 

w.  s.  w. 

209 

14.1 

237 

2.9 

6.9 

17.7 

73.5 

0.0 

17 

46  08 

40  00 

s.w. 

286 

18.2 

,  337 

6.0 

20.0 

9.0 

66.0 

6.0 

104 

44  41 

45  00 

w.  s.  w. 

228 

•  15.2 

261 

0.0 

24.0 

28.0 

48.0 

3.9 

63 

44  41 

60  OOd 

w. 

213 

21.3 

258 

7.0 

9.8 

23.2 

60.0 

4.8 

196 

44  41 

65  00 

w. 

213 

22.3 

260 

7.2 

13.7 

22.2 

66.9 

39 

160 

43  11 

60  00 

w.  s.  w. 

234 

18.0 

276 

3.1 

15.8 

21.3 

69.8 

3.0 

170 

41  39 

65  00 

w.  s.  w. 

239 

21.7 

282 

7.2 

17.1 

Jl.O 

64.7 

3.9 

189 

40  05 

70  00 

w.  s.  w. 

245 

27.2 

310 

10.6 

17.1 

13.0 

59.3 

7.3 

281 

Port 

W.  iN. 

184 

10.0 

202 

2.5 
Froin 

10.8 
Chann 

14.5 
el 

72.2 

4.0 

235 

3024 

3524 

2815 

3299 

C( 

Liver 

pool 

Aim  to  make  a  straight  course  from  dio  d. 

Captain  Oliver  Eldridge  of  the  Liverpool  packet  ship,  the  "  Garrick," — to  whom  I  km  indebted  for 
much  valuable  iDformation,  and  who  is  moreover  a  most  zealous  and  efficient  co-operator  in  coUecting  materials 
for  these  charts — reports  on  his  last  voyage  from  Liverpool,  two  deep-sea  soundings.  They  were  without  bottom, 
but  they  are  the  first  I  have  received  from  a  merchant  ship ;  and  I  quote  them  as  well  for  their  value  as  for  the  ex- 
ample  which  they  afford  to  the  industrious  and  intelligent  navigator,  as  to  what  he  may  dp  in  assisting  men  of 
science  to  solve  this  interesting  problem,  as  to  the  depths  of  the  sea.  A  line  of  deep-sea  soundings  hence  to 
Europe  would  be  of  great  value  and  interest.  It  is  supposed  that  the  depth  of  the  sea  in  that  quarter  is  not  very 
great,  and  that  therefore  these  soundings  may  be  had  without  much  trouble  to  those  who  may  be  disposed  to 
undertake  them. 

The  following  is  from  the  abstract  log  of  the  "  Garrick,"  on  her  voyage  from  Liverpool  to  New  York,  May 
and  June,  1852. 

"  30th  May,  Lat.  48°  &  N.,  Long.  41°  39  W. ;  temperature  55° ;  Let  1,150  fathoms  line  run  out  without 
finding  bottom. 

2d  June,  Lat.  45°  14'  N.,  Long,  46°  36'  W. ;  temperature  48°.  No  soundings  with  450  fathoms  line, 
and  a  strong  current  setting  S.  E.  by  E." 

His  distance  per  log  was  3,385  miles,  being  only  86  miles  mfbre  than  according  to  the  above  route  for 
May,  he  should  have  logged.  This  is  but  one  of  the  many  instances  that  I  continually  receive  illustrative 
of  the  correctness  of  the  roates  recommended.  Steer  such  courses,  the  tables  say,  you  will  meet  on  the 
average  such  and  such  winds;  and  the  distance  which  you  will  have  to  sail  in  order  to  accomplish  your 
voyage,  will  be  so  many  thousand  miles.  The  navigator  does  it,  and  in  some  instances  the  computed 
distance  and  the  actual  distance  by  the  log,  will  be  found  after  a  voyage  of  4,000  or  5,000  miles  to  differ  only  a 
few  leagues.  In  this  case  of  the  "  Garrick,"  the  difference,  though  comparatively  large,  is  less  than  30 
marine  leagues. 
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EUROPE  TO  NEW  YORK— JUNE. 


Lalitude. 

Longitude. 

Course. 

DISTANCES 

1. 

WIJSDS;  PERCENT. 

Total 

No.  ob- 

Direct. 

Per  Cent. 

True. 

Head. 

Norlh. 

Soulh. 

Fair. 

Calms. 

serv'os. 

Channel 

to 

48°18' 

10°00' 

w.  s.  w. 

213 

29.4 

276 

9.1 

16.9 

35.1 

0.0 

78 

44  52 

15  00 

s.w. 

292 

12.1 

327 

17 

21.0 

9.3 

8.4 

129 

41   13 

20  00 

s.  w. 

310 

2.4 

316 

0.0 

3.0 

6.0 

0.0 

33 

39  39 

25  00 

w.  s.  w. 

247 

14  2 

281 

4.0 

18.0 

11.4 

0.0 

51 

39  39 

30  00 

w. 

230 

23.2 

28J 

7.1 

14.3 

22.0 

57.0 

4.4 

189 

39  39 

35  00 

w. 

230 

12.5 

259 

0.0 

12.0 

20.0 

68.0 

5.6 

200 

39  39 

40  00 

w. 

230 

26.0 

290 

11.0 

15.8 

17.3 

55.9 

3.4 

215 

39  39 

45  00 

w. 

230 

18.2 

272 

5.0 

8.0 

24.5 

62.5 

3.4 

213 

39  39 

50  00 

w. 

230 

13.2 

263 

2.8 

6.0 

22.8 

78.4 

2.5 

251 

39  39 

55  00 

w. 

230 

22.3 

281 

7.2 

10.0 

22.3 

65.6 

4.1 

281 

41   13 

60  00 

w.  s.  w. 

247 

20.4 

297 

7.6 

3.1 

22.0 

67.3 

0.9 

225 

41  13 

65  00 

w. 

226 

25.3 

283 

8.0 

7.0 

36.0 

49.0 

3.8 

210 

40  28 

70  00 

W.  by  S. 

231 

30.0 

300 

14.0 

7.5 

19.4 

59.1 

3.5 

235 

Port 

W. 

184 

19.3 

220 

6.2 

11.5 

23.3 

59.0 

2.7 

232 

3330 

3948 

A  tedious  time  of  ihe  year  is  the  monlh  of  June  to  the  homeward-bound. 


EUROPE  TO  NEW  YORK— JUI^Y. 


DISTANCE. 

WINDS ;  PER  CENT. 

LAtitiiHp 

Longitude. 

Coarse. 

Total 

No.  ob- 

Direct. 

Per  Ct. 

True. 

Head. 

North. 

Souch 

Fair. 

Calms. 

serv^na. 

49040' 

6°00'to 

48  18 

10  00 

W.  S.  W. 

213 

15.6 

246 

4.2 

25.0 

0.0 

70.8 

0.0 

24 

48  18 

15  00 

w. 

200 

23.0 

246 

5.5 

27.5 

14.3 

52.7 

2.2 

94 

44  60 

20  00 

S.  w. 

295 

U.2 

336 

1.6 

27.8 

8.2 

62.4 

2.5 

125 

44  50 

25  00 

w. 

212 

37.8 

292 

15.0 

15.0 

30.0 

40.0 

2.8 

36 

44  50 

30  00 

w. 

212 

18.5 

251 

6.0 

14.9 

16.2 

63.9 

16.2 

93 

44  50 

35  00 

w. 

212 

11.0 

235 

3.0 

4.0 

14  0 

79.0 

7.4 

104 

44  50 

40  00 

w. 

212 

24.9 

264 

10.5 

5.6 

18.2 

66.7 

6.3 

161 

44  60 

,     45  00 

w. 

212 

14.8 

244 

6.4 

8.1 

8.7 

77.8 

4.7 

155 

44  50 

60  00 

w. 

212 

24.2 

263 

8.7 

10.0 

20.0 

61.3 

8.1 

173 

43  20 

55  00 

w.  s.  w. 

233 

20.0 

279 

6.5 

17.8 

17.1 

59.6 

6.4 

236 

41  48 

60  00 

w.  s.  w. 

240 

26.9 

305 

8.3 

21.2 

19.2 

61.2 

6.6 

263 

40  14 

65  00 

w.  s.  w. 

245 

35.0 

330 

13.6 

19.8 

21.3 

46.3 

8.4 

350 

40  14 

70  00 

w. 

230 

27.8 

294 

10.7 

10.8 

26.0 

52.5 

8.7 

314 

Port 

74  00 

w. 

183 

29.9 

237 

11.2 
From 

7.7 
Chann 

35.9 
el. 

45.2 

4.2 

322 

3111 

3821 

2950 

3623 

From 

Liverp|ool. 
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EUROPE  TO  NEW  YORK— AUGUST. 


Longitude. 

Coarse. 

D1STANCE3. 

WINDS ;  PER  CENT. 

Total  No. 

Latitude. 

True. 

Per  Cent 

Average. 

Head. 

•  LANT8    rROM 

Fair. 

Calms. 

obRerra- 
tioiu. 

NM.orEM. 

SMorWd. 

49°40' 

S^OO'  to 

48  20 

10  00 

w.  s. 

w. 

210 

19.0 

250 

5.6 

11.2 

16.8 

66.4 

0.0 

36 

44  55 

1500 

s. 

w. 

291 

22.4 

255 

^2 

26.4 

5.6 

60.8 

3.2 

130 

43  25 

20  00 

w.  s. 

w. 

234 

14.9 

269 

6.2 

12.4 

0.0 

81.4 

6.2 

17 

4154 

25  00 

w.  s. 

w. 

238 

15.6 

275 

1.7 

28.9 

11.9 

58.5 

0.0 

60 

41  54 

30  00 

w. 

223 

16.8 

260 

5.8 

11.6 

11.6 

71.0 

2.9 

35 

4154 

35  00 

w. 

223 

21.4 

270 

6.0 

15.0 

22.0 

57.0 

1.9 

106 

41  54 

40  00 

w. 

223 

18.6 

264 

4.8 

12.0 

20.8 

62.4 

4.7 

133 

4154 

45  00 

w. 

223 

18.1 

263 

5.6 

9.8 

19.6 

65.0 

5.0 

147 

4154 

60  00 

w. 

223 

16.3 

259 

7.8 

4.2 

7.2 

80.8 

3.7 

166 

40  20 

55  00 

w.  s. 

w. 

244 

17.9 

268 

3.5 

19.5 

17.0 

60.0 

6.5 

213 

38  44 

60  00 

w.  s. 

w. 

250 

22.7 

306 

6.6 

12.6 

20.4 

60.4 

7.9 

164 

40  20 

65  00 

W.  N. 

w. 

250 

10.8 

277 

2.0 

7.0      17.5 

73.5 

4.3 

193 

40  20 

70  00 

w. 

229 

19.0 

272 

7.5 

9.6    1  16.2 

66.7 

6.3 

336 

40  20 

74  00 

w. 

183 

16.3 

208 

7.0 

8.0 

12.5 

72.5 

6.0 

194 

3244 

3696 

EUROPE  TO  NEW  YORK— SEPTEMBER. 


OISTANCE 

WINDS;  PER  CENT. 

Latitude. 

Longitude. 

Courae. 

Total  No. 

obserra- 

True. 

PerCent. 

Average. 

Head. 

North. 

SoQth. 

Pair. 

Calnw. 

tions. 

^^^^O* 

^^OO^to 

46  09 

10  00 

s.w. 

284 

3.0 

292 

0.0 

10.0 

0.0 

90.0 

0.0 

20 

45  00 

11  38 

s.  w. 

98 

13.3 

111 

1.8 

19.8 

12.6 

65.8 

1.8 

67 

44  00 

15  00 

w.  s.  w. 

155 

3.6 

160 

0.0 

0.0 

18.0 

82.0 

0.0 

17 

44  00 

20  00 

w. 

216 

7.7 

231 

0.0 

22.0 

5.5 

72.5 

0.0 

18 

40  18 

25  00  d 

s.w. 

314 

6.2 

333 

0.0 

7.7 

7.7 

84.6 

7.7 

14 

40  18 

30  00 

w. 

229 

19.6 

274 

6.8 

18.7 

10.2 

64.3 

7.0 

62 

40  18 

33  00 

w. 

143 

6.8 

152 

1.3 

8.8 

7.5 

83.4 

|8.7 

87 

39  42 

35  00  d 

w.  s.  w. 

94 

14.0 

107 

6.2 

2.6 

11.3 

79.9 

39  42 

40  00 

w. 

230 

15.2 

265 

4.4 

13.2 

13.2 

69.2 

0.0 

95 

39  42 

45  00 

w. 

330 

14.2 

263 

3.2 

8.0 

20.8 

68.0 

7.7 

139 

39  42 

50  00 

w. 

230 

16.7 

269 

6.3 

3.5 

16.8 

73.4 

5.1 

145 

39  42 

1     55  00 

w. 

230 

13.9 

262 

5.6 

6.3 

10.5 

77.6 

3.6 

144 

40  39 

58  00 

W.  N.  W. 

149 

16.1 

173 

4.4 

10.8 

16.0 

68.8 

4.0 

148 

38  45 

65  00  d 

w.  s.  w. 

319 

14.0 

3U8 

f     3.5 

10.5 

.    16.1 

69.9 

3.4 

154 

40  20 

I     70  00 

W.  N.  W. 

250 

19.1 

298 

6.5 

9.5 

16.5 

67.5 

5.4 

194 

Port 

w. 

183 

16.4 

212 

6.3 

5.4 

20.7 

67.6 

4.5 

115 

3384 

3800 

55 
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The  routi'8  to  and  fro,  between  Europe  and  the  United  States,  do  not  require  any  wiitten  explanation,  If 
the  navigator  will  project  them,  and  then  consult  these  pages  and  the  Pilot  Chart,  he  will  never  be  at  a  loss  as 
to  his  bestcourse  anthe  average.  In  projecting  these  tracks  on  his  chart,  he  will  find  them  running  sometimes 
inconveniently  near  the  land  or  over  shoals.  Of  course  he  will  not  infer  tbat  he  is  recommended  actually  to  stand 
over  such  places.  The  route  of  the  tables  being  intended  merely  as  a  guidc,  from  which  the  land  as  well  as 
the  winds  and  currents  will  sometimes  turn  him  aside.  Navigators  who  pursue  these  routes,  will  confer  a  favor 
by  making  a  note  of  the  fact  in  their  abstracts,  accompanied  with  an  expression  of  their  opinion  as  to  the 
advantages  of  them,  mentioning  also  whether  they  have  had  any  longer  orshorter  passages  than  vessels  sailing 
about  the  same  time  without  the  Wind  and  Current  Charts  on  board. 

I  have  already  the  pleasure  to  acknowledge  my  obligations  to  Captain  Oliver  Eldridge,  of  the 
"  Roscius,"  for  such  an  act  of  kindness.  Under  date  of  May  21, 1850,  he  writes :  "  In  reply  to  your  inquiries 
as  to  my  opinion  in  Kegard  to  the  New  Sailing  Directions  and  Routes  recommended  by  yourself,  I  would  say 
that  as  far  as  I  have  had  opportunity  of  judging,  I  think  they  will  be  of  great  advantage,  and  in  particular 
to  that  part  of  the  commercial  community  who  depend  upon  wind  as  a  propelling  power. 

<<  On  my  last  passage  to  Liverpool,  I  think  it  was  lengthened  some  two  or  three  days  by  not  following 
more  closely  the  directions  recommended  by  you  in  your  No.  for  January,  1850 :  as  a  ship  that  left  New 
York  with  us,  kept  in  company,  or  nearly  so,  to  the  longitude  of  25^.  The  wind  then  came  out  ahead;  we 
stood  on  the  southern  tack,  and  she  on  the  northern,  (as  recommended  by  you.)  The  wind  afterwards  came 
N«  N.  E. ;  she  brought  upto  Cape  Clear,  and  we  200  milessouth  of  it." 


Explanatum  of  the  Boute  Tables. 
Columns  1,  2  and  3  (see  tables  of  routes,  pp.  328  to  337,  also  those  of  the  route  to  Rio,)  explain  themselves. 

Column  4  gives  the  distance  by  middle  latitude  sailing  to  be  run  on  the  course  in  column  3,  when  the 
winds  are  fair. 

Column  5,  shows  the  per  centage  by  which  the  distance  in  column  4  is  to  be  practically  increased  on  the 
average,  by  adverse  winds.  The  numbers  in  this  column  are  obtained  upon  this  principle :  that  if  a  ship  sail 
with  the  vnnd  dead  ahead,  and  within  six  points  of  it,  she  loses  62  miles  in  every  hundred — ^that  is,  she  has  to 
sail  100  to  make  38  miles  good ;  when  she  sails  within  4  points  of  her  course,  that  is,  when  she  has  a  slasii 
wind  that  will  allow  her  to  lay  within  4  points  of  her  course,  she  loses  29  miles  only  in  100;  and  when  she 
sails  within  two  points  of  her  course,  that  is,  when  she  has  a  slatU  wind  4  points  from  the  course  she  wishes  to 
steer,  she  then  loses  only  7.6  miles  in  100.  In  other  words,  a  vessel  sailing  5  knots  an  hour  will  get  as  far  oa 
ber  course  in  5^  hours  with  a  slant  wind  4  points  from  her  course,  as  she  will,  at  the  same  rate,  in  13  hours, 
with  the  wind  dead  ahead.  According  to  the  ratio  here  indicated,  the  2  and  4  point  slant  winds,  have  been 
reduced  to  their  equivalent  as  winds  dead  ahead,  and  this  equivalent  in  distance  is  given  in  column  5. 

Column  6  shows  the  distance  in  column  4  after  the  per  cent.  in  column  5  has  been  added  to  it.  It  is  the 
average  distance  to  be  sailed  from  point  to  point,  not  allowing  for  currents,  and  supposing  the  vessel  to  smil 
withio  6  points  of  the  wind  when  close  hauled. 
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Column  7y  shows  the  aTerage  per  centage  of  winds  that  are  dead  aheadU 

Column  8y  shows  the  average  per  centage  of  slant  winds  from  the  northward  or  eastward  that  will  head 
a  vessel  off  the  course  giyen  in  column  3. 

Column  9,  shows  the  ayerage  per  cent.  of  slants  firom  the  southward  or  westward  that  will  head  a  yessd 
off  the  course  given  in  column  3. 

Column  10,  shows  the  average  per  centage  of  winds  that  are  entirely  feir  for  the  course  given  in  col.  3« 

Column  11,  shows  the  arerage  per  centage  of  calms  for  each  district  of  5^  square  through  which  the 
coiurse  in  column  3,  leads. 

Column  12,  shows  the  number  of  obseryations  from  which  the  fig^res  in  the  other  columns,  and  the 
courses  recommended,  have  been  obtained. 

When  the  winds  are  fair,  and  the  yessel  is  near  the  route  recommended,  she  should  steer  straight  from  d 
to  d,  instead  of  making  a  zigzag  track  as  by  the  projection. 

The  letter  tr,  where  it  appears  in  column  8  or  9,  means  that  that  side  is  the  wbdward  side.  But  it  is  not 
necessary  so  to  designate  the  windward  side.     It  is  obvious  firom  mere  inspection. 

The  letter  e,  in  the  column  of  calms  means  that  this  part  of  the  route  is  through  the  region  of  calms  that 
border  the  northeast  trade  winds,  North  and  South,  or  that  that  part  of  the  ocean  is  peculiarly  liable  to 
calms.— (See  Trade  Wiud  Chart.) 

The  courses  giTen  are  trfie. 

It  will  be  perceived  by  the  tables  that  the  average  European  passage  in  February,  ought  to  be  nearly  two 
days  shorter  than  it  is  either  in  Januaiy  or  March. 

According  to  the  Pilot  Charts,  I  make  the  average  distance  to  be  sailed  by  a  New  York  Packet  ship  bj 
the  routes,  firom  Januarj  to  April,  not  estimating  for  the  set  of  currents,  to  be  when  bouad — 

TO  LIVERPOOL. 

In  January    3076  miles  to  lO^  W.,  for  250  of  which  a  vessel  will  have  winds  dead  ahead. 

February  3016     "         "     "  234  "  "  "  " 

March      3160     "         "     "  231  "  "  "  " 

April        3061      ^€         ii     u  244  "  "  "  « 

TO  ENOLISH  CHANNEL. 

In  January    3300  miles  to  6^  W.,  for  293  of  which  a  vessel  will  have  winds  dead  afaead. 

February3246     "         ^     «  261  "  "  "  " 

March      3448      "         "     "  249  "  "  "  *« 

April        3276      "         "     "  265  "  "  "  " 

According  to  the  Log  Books  taken  at  random,  both  of  Packet  ships  and  transient  tradera,  I  find  the  are- 
rage  time  between  these  meridians  and  New  York  to  be  as  per  statement  suljoined ; 
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When  bound  to  Liverpool,  aver- 
age    length    of  passoge    from 
New  York  to  IQO  W. 

When    bound    from    Liverpool, 
average  length  of  passage  from 
lOO  west  to  New  York. 

When  bound  to  English  Channel, 
average  length  of  passage  from 
New  York  to  50  W. 

Whcn  bound  frorff  English  Chan- 
nel,  average  len^th  of  passage 
from  50  west  to  New  York. 

Month. 

Days' 

passage. 

Numbtr  of 
passages. 

Month. 

Days' 
paasage. 

Number  of 
passages. 

Montb. 

Days' 

passage. 

Number  of 
passages. 

Month.       ^^y^'    iNumberof 
passage.     patsagea. 

Jannary 
February 
March 
April 

18 
20 
20 
21 

25 

18 

20 

9 

January 
February 
March 
April 

33 
35 
31 

29 

16 
36 
41 
17 

January 
February 
March 
April 

20 
23 
25 
22 

11 

6 

10 

6 

January 
February 
March 
April 

40  ;        7 

41  ^       13 
33      !       10 
30               2 

It  is  important  Ihat  navigators  should  bear  it  in  mind,  ihat  when  the  winds  are  fair,  they  are  not  expected  to 
o  make  the  zig-zag  track  of  the  lables,  but  to  steer  straight  from  d  to  d. 


Kew  York  fo  Jfew  Orleans — Capt,  Wm.  C.  Berry  fo  Lieut.  Maury — JVew  Yorky  Feb.  1,  1851. 
**  Having  had  long  experience  in  the  trade  between  New  York  and  New  Orleans,  I  herewith  furnish  you 
with  a  few  remarks  on  wind  and  currents.  For  the  last  six  years  I  have  commanded  the  ship  Vicksburgh,  con- 
stantly  trading  between  these  two  ports.  In  making  the  passage  out,  after  passing  the  Hole-in-the-Wall,  I 
have  frequently  found  a  current  from  1  to  3  miles  perhour,  settingto  the  eastward  through  the  northwest  chan- 
nel  of  Providence,  particularly  after  the  wind  has  prevailed  from  the  westward  a  few  days.  This,  no  doubt, 
has  been  the  cause  of  puttmg  a  number  of  vessels  on  shore  among  the  Berry  Islands.  I  have  latterly  made  it 
a  point  to  take  the  last  bearings  of  Ihe  light  on  the  Hole-in4he-Wall,  and  either  haul  up  or  keep  off  as  I  fonnd 
the  current ;  generally  running  on  a  West  course  until  quite  down  with  Little  Stirup  Keys,  then  steering  W.  by 
N.  i  N.,  by  compass  if  in  the  night,  until  I  was  up  with  the  Great  Isaacs.  The  last  three  voyages  having  reached 
the  vicinity  of  the  Little  Isaacs  in  the  day  time.  I  have  hauled  in  on  the  Bank  between  the  westem  Little 
Isaacs  and  the  East  Brother  Rock,  and  steered  S.  W.  by  W.,  by  compass,  which  has  brought  me  out  in  good 
passing  distance  from  the  Moselle  shoal — during  one  of  my  summer  passages  out,  after  passing  the  above  shoal 
1  was  compelled  to  anchor  and  remained  there  for  six  days,  the  wind  during  all  this  time  was  light  from  the 
southward,  and  I  could  not  help  remarking  the  regularity  of  the  current  setting  along  the  Bemini  Islands,  ebb 
and  flow,  about  two  miles  per  hour ;  this  continues  as  far  as  Gun  Key,  when  it  isbroken  off  by  the  Gulf  which 
sets  close  into  the  Key.  From  this  point  up  to  Orange  Key,  when  close  in,  litlle  or  no  current  is  experienced 
except  the  ebb  and  flow,  which  is  direclly  off  the  Bank.  Incrossing  the  Santaren  channel  the  current  is  gov- 
erned  greatly  by  tbe  winds ;  with  strong  southerly  winds  the  current  sets  about  N.  N.  W.,  two  mlles  per  hour  ; 
on  the  other  hand,  with  strong  northerly  winds,  little  or  no  current  is  felt.  Afler  leaving  the  Double-Headed- 
Shot  Key,  I  have  generally  hauled  over  for  the  Florida  Reef,  and  in  the  day  time  kept  close  in,  when  I  have 
frequently  found  an  eddy  current  setting  to  the  westward  from  1  to  li  miles  per  hour.  Afier  passing  the 
Tortugas,  I  have  invariably  felt  a  southerly  current  until  I  had  reached  the  Long.  of  84°  SV  W.,  and  even  further 
than  this  at  times,  as  will  be  seen  by  referring  to  my  journals,  particularly  in  November,  1848.  Retuming 
from  New  Orleans,  I  have  always  made  it  a  point  to  keep  to  the  westward  until  l  had  reached  the  Long.  85°, 
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Lat  28^,  before  keeping  ofif;  my  object  in  (loing  tbis  is  that  the  wind  here  generally  prevails  from  the  m>rth- 
ward  and  eastward,  and  that  the  current  generally  sets  to  southward  and  eastward,  which  greatly  facilitates  the 
passage  after  rounding  the  Tortugas  with  the  wind  from  the  eastward,  I  have  generally  beat  down  on  the 
Florida  side,  knowing  that  the  strongest  current  prevails  on^that  shore,  unless  too  close  in.  From  Carrysfort 
Reef  to  Mantanilla  I  have  always  endeavored  to  keep  in  the  centre  of  the  stream.  During  all  my  voyages  I 
have  made  it  a  rule  to  steer  from  Mantanilla  to  Lat.  29^,  N.  by  W.,  and  then  North  to  Lat.  31^  before  hauling 
up  N.  B.  by  N. ;  by  so  doing  I  have,  with  a  few  exceptions,  kept  the  strongest  current.  On  some  other  occa- 
sions  I  have  hauled  up  on  a  N.  £.  by  N.  course  when  in  Lat.  30^,  Long.  79^  4(y,  and  have  soon  found  my- 
self  on  the  eastem  edge  of  the  Gulf.  After  rounding  Cape  Hatteras  it  is  advisable  to  keep  to  the  westward, 
especially  in  the  winter  season,  on  account  of  the  prevailing  westerly  winds." 


Sailing  Directions /or  the  Coatzacoakos  river — Capt.  Foster^of  the  ^^Mabamay^  to  Lieut.  Maury. 

^^  Sailing  vessels  bound  for  the  Coatzacoalcos  ought  to  make  the  land  to  the  eastward.  This  precaution 
is  necessary  on  account  of  the  prevailing  trade  winds  which  cause  a  strong  westerly  current ;  also  in  case  of 
a  norther,  to  have  the  advantage  of  sea-room.  The  entrance  to  the  river  may  be  known  by  the  vigia  or  tower 
situated  upon  the  western  side ;  likewise  from  the  sand  clifis  extending  from  that  point  to  the  westward. 

The  best  mark  for  crossing  the  bar  is  to  bring  the  tower*  to  bear  S.  }  W.  by  compass.  Having  passed 
the  bar  haul  up  to  the  East  of  South,  and  steer  in  midway  between  the  two  points  that  form  the  entrance  to 
the  river.  The  wind,  after  crossing  the  bar,  often  falls  to  calm ;  for  this  reason  it  is  necessary  to  have  an 
ancLor  ready  to  let  go,  as  the  current  on  the  ebb,  even  in  the  dry  season,  sets  out  strong. 

The  extent  of  the  bar,  East  and  West,  is  about  220  fathoms,  and  the  widtb,  by  actual  measurement,  108 
feet  The  bottom  composed  of  sand  and  clay  is  hard,  on  which  account  it  is  not  liable  to  sbift.  It  forms  in 
hard  northerly  gales,  a  narrow  barrier  of  breakers,  and  cannot  be  crossed  without  imminent  rbk.  The  depth 
at  high  water  on  fuU  and  change  is  about  13  feet,  and  falls  as  low  as  10  ^  feet  The  general  depth,  however, 
ifl  12  feet^from  which  it  suddenly  deepens  to  5  or  6  fathoms. 

Except  in  heavy  weather,  there  prevails  a  regular  land  and  sea  breeze.     The  latter  sets  in  between  the 
hours  of  9  A.  M.  and  noon. 
^    April,  1851." 


Letters  of  LUutenarUs  Foot  and  Porter — Chast  of  Jifrica. 

United  States  Brig  Perrt, 

&.  Paul  de  Loanday  May  llihj  1851. 
SiR : — In  a  letter  addressed  to  the  commander  of  any  U.  S.  vessel  who  may  come  to  the  Southem  Coast, 
I  hav^e  enclosed  a  copy  of  notes  drawn  up  by  Lieutenant  Porter,  who  has  cruised  on  the  southern  coast  of 
AiVica^  severally  in  the  Marion,  John  Adams,  and  thb  vessel. 

•  This  tower  of  great  solidityi  is  destined  to  laat  for  agei. 
56 
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I  transmit  a  copy  of  these  notes,  (which  Ailly  accord  with  iny  own  observations  and  experience,)  unJer 
the  impression  that  they  may  be  available  in  the  Hydrographical  Department. 

I  have  the  honor  to  be, 

Very  respectfully,  your  obedient  servant, 

ANDREW  H.  FOOTE, 

Lieut.  Commanding. 

COMMODORE    LeWIS    WaRRINGTON, 

Chtefofthe  Bttreau  Ordnance  and  Hydrography. 


PaSSAGE  FROM  THE  CaPE  DE  VeRDS  TO  THE  S.  W.  CoASTOP  AfBICA,  WITH  REMARKS  UPON  THAT  SECTION 

OF  THE    COA8T. 

Lt.  W.  C.  B.  S.  Porterj  U.  S.  JV.,  to  Andrew  H.  Foote^  Lt.  Com'd'g  U.  S.  Brig  Perry— Loahda, Jtfay  17^A,  1851. 

**  In  the  season  of  February,  March,  April,  and  May,  there  is  no  diflSculty  in  making  the  passage  froui 
Porto  Praya  to  Ambriz  in  thirty  days,  provided  the  run  from  Porto  Pfaya  to  Monrovia  takes  not  more  than 
eight  days. 

The  direct  route,  and  that  which  approaches  the  great  circle,  leads  along  the  coast,  touching  the  outer 
soundings  of  St.  Ann^s  shoals,  thence  to  Half-Cape  Mount,  to  allow  for  a  current  when  steering  for  Monrovia. 
From  there,  follow  the  coast  along  with  the  land  and  sea  breezes,  assisted  by  the  current,  until  you  arrive  at 
Cape  Palmas  ;  keep  lipon  the  starboard  tark  notwithstanding  the  wind  may  head  you  in  shore,  (the  land  breezes 
will  carry  you  off,)  and  as  the  wind  permits,  haul  up  for  2°  West  longitude  ;  cross  the  equator  here  if  convc- 
nient,  but  I  would  not  recommend  going  to  the  westward  of  it,  you  will  encounter  westerly  currents  from  thirty 
to  fifty  miles  a  day.  In  thc  vicinity  of  Prince's  Island  the  S.  W.  wind  is  always  strpng.  In  the  latitude  of 
about  1°  3(y  N.  there  is  a  westerly  current.  Should  it  not  be  practicable  to  weatherthe  Islandof  St.  Thomas, 
stand  on,  approach  the  coast,  and  you  will  meet  with  North  winds  to  carry  you  directly  down  the  coast.  Our 
Salem  vessels  make  the  passage  from  the  United  States  in  56  days,  arriving  at  Ambriz  in  May.  I  have  made 
three  different  cruizes  to  this  coast  in  the  same  season,  in  the  Marion,  John  Adams  and  Perry. 

The  impulsive  desire  to  attain  the  object  of  our  duty  will,  as  much  in  nautical  mattersas  others,  mi^lead 
our  better  judgraent,  when  there  is  a  prospect,  or  any  temptation  to  success,  without  experience  to  forewarn 
us.  Thus,  our  vessels,  after  arriving  at  Cape  Palmas,  have  generally  gone  upon  the  port  tack,  because  the 
wind  carried  them  towards  the  coast  or  Gulf  of  Guinea,  and  seemed  to  favor  them  for  the  port  tack  the  most ; 
which,  on  the  contrary,  although  slowly  veering  towards  the  S.  E.,  was  hauling  more  ahead,  and  leading  them 
off  into  a  current,  which,  under  a  heavy  press,  it  is  impossible  to  work  against.  The  consequences  were,  they 
had  to  go  upon  the  starboard  tack,  and  retrace  the  ground  gone  over.  On  the  starboard  tack,  as  you  proceed 
easterly,  the  action  of  the  wind  is  the  reverse,  and  it  allows  you  to  pursue  the  great-circle  course. 

It  employed  the  Marion  eiglity-odd  days  to  Kabenda,  a  port  200  miles  nearer  than  Ambriz ;  to  which  port 
(Ambriz)  from  Monrovia,  in  this  vessel,  (the  Perry,)  we  went  in  23 — making  31  from  Porto  Praya.     In  th^ 
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John  Adams,  10  to  Monrovia,  and  46  to  Ambriz,  by  the  wajr  of  Prince's  Island ;  about  10  of  which  was  lost 
working  to  the  south  of  Cape  Palmas«  From  Cape  Paknas  to  the  point  of  crossing  the  equator  the  current 
ts  easterly — south  of  that  westerly, 

The  practice  along  the  coast  in  this  vessel  (the  Perry)  was,  to  keep  near  enou^  to  the  landlo  have  the 
advantage  of  a  land  and  sea  breeze,  and  to  drop  a  kedge  whenever  it  fell  calm,  or,  we  were  unable  to  stem 
the  current  Upon  this  part  of  the  coast  near  the  Congo,  the  lead  line  does  not  always  show  the  direction  of 
the  current  which  aflects  the  vessel.  On  the  bottom  tfaeie  is  a  current  in  an  opposit€  direction  from  the  sur- 
face ;  therefore,  before  dropping  the  k^dge,  the  better  way  is  to  lower  a  boat  and  'onchor  her — which  will  show 
the  driftof  the  vessel.  Between  Ambriz  and  the  Congo,  I  haveseen  the  under  current  so  strong  to  the  S. 
E.,  as  to  carry  a24  pound  lead  oflFof  the  bottom,  while  the  vessel  was  riding  to  a  strong  S.  W.  current — ^but 
the  under  current  is  the  strongest, 

In  crossing  the  Congo,  I  would  always  suggest  crossing  close  to  its  mouth,  night  or  day ;  going  North 
with  the  wind  W.  N.  W,,  steer  N.  N.  E.,  with  a  five  or  six  knot  breeze,  when  you  strike  soundings  on  the 
other  side  you  will  have  made  about  a  N.  ^  E.  course  in  the  distance  of  9  miles,  by  log  from  ll^  fathoms  off 
Shark  Point  The  current  out  of  Ihe  river  sets  West  about  2  knots  the  hour.  With  the  laad  breeze  it  is 
equaUy  convenient ;  and  may  be  crossed  in  two  hours.  In  coming  from  the  North,  with  Kabenda  bearing  N. 
E.,  in  13  fathoms,  or  from  the  latitude  of  5^  48^ — wind  S.  W.,  a  S.  S.  E.  course  will  carry  you  over  in  four 
hours  outside  of  Point  Padron — and  by  keeping  along  shore  thecurrent  will  assist  you  in  going  to  the  South. 
Vessels  which  cross  to  seaward  from  latitude  of  6°  45^,  and  9°  W.,  are  generally  six  days  or  more  to  Ambriz ; 
liy  the  former  method  it  occupied  us  (the  Perry)  only  two  days." 


Lieut.  Maury  to  the  Secreiary  oftheJVavy^ 

I  havc  the  honor  to  report  to  you,  for  the  benefit  of  navigation,  the  accompanying  "  Notlce  to  Mariners,'^ 
which  is  derived  firom  the  **  Wind  and  Current  Charts,"  in  process  of  construction  at  this  oflSce. 

I  would  recommend  that  all  vessels,  whether  public  or  private,  bound  hence  in  the  months  named,  to  ports 
in  ihe  Pacific,  Indian,  or  Soutii  Atlantic  Oceans,  should  tiy  these  routes,  because  they  are  derived  from  the  re- 
sults  of  many  thousand  voyages,  and  are,  in  fact,  the  combined  experience  of  thousands  of  navigators. 

These  routes  therefore  are  not  dependent  uponany  theory ;  they  are  theresults  of  actual  observation.  If 
the  navigators  who  have  furnished  me  with  copics  and  abstracts  of  their  logs  have  (and  they  doubtless  have) 
reported  correctly  the  direction  of  the  vrinds  encountered  by  them,  then  there  is  no  doubt  as  to  the  practicability 
of  these  routes.     The  advantages  which  they  offer  are  of  commercial  and  national  importance. 

Avessel  thatpursues  them,  instead  of  the  old  or  usual  route  hence  to  the  equator,  will  save  from  one 
thousand  to  fiilteen  hundred  miles  in  distance,  and  gain  on  the  average  from  a  week  to  ten  days  thatfaronthe 
passage  to  the  ports  of  India,  China,  South  America,  California,  and  all  the  markets  of  the  Pacific  Ocean. 
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Careless  navigators  in  slow  sailing  vessels,  may  try  these  routes,  fall  to  leeward,  and  bring  them  into  dis- 
repute.  To  prevent  this,  it  is  a  matter  of  great  importance  that  their  practicability  should  be  tcsted  bjr  fair 
sailers,  under  skillful  navigators. 

You  will  therefore  perhaps  encourage  the  hope  that  the  Department  will,  at  an  early  day,  find  it  convenient 
to  avail  itself  of  the  authority  granted  by  Congress,  and  detail  two  suitable  vessels  of  the  Navy  for  the  purpose 
of  trying  these  routes,  and  of  co-operating  with  the  "  Taney'*  in  making  those  other  observations  which  are 
required  to  assist  me  in  the  construction  of  the»e  charts,  and  which  are  necessary  to  perfect  them. 
National  Obseryatory,  Dec.  14,  1849. 


NOTICE    TO    MARINERS. 

It  is  well  known  that  the  route  to  every  port  in  the  Pacific,  Indian,  and  South  AUantic  Oceans^  is  the  same 
as  far  as  the  equator ;  and  indeed  until  Cape  St.  Roque  in  Brazil,  be  cleared. 

It  is  also  well  known  that  this  common  part  of  the  route  varies  according  to  the  season  of  the  year« 

Since  the  first  publication  of  the  <<  Wind  and  Current  Charts,^  the  materials  for  improving  them  have  in^ 
creased  with  great  rapidity.  These  materials  have  bee.n  so  discussed  and  arranged  by  the  officers  at  the  Ob- 
servatory  that,  with  the  aid  of  the  ^^  Pilot  Chart,"  the  navigator  may  now  calculate  and  project  the  path  of  his 
ship  on  an  intended  voyage,  very  much  in  the  same  way  that  the  astronomer  determines  the  path  of  a  comet 
through  the  heavens.  There  is  this  difference,  however  :  the  chart  with  its  data  shows  the  navigator  that,  in 
pursuing  his  path  on  the  ocean,  head  winds  and  calms  are  to  be  encountered,  which  will  turn  him  aside  or  re- 
tard  him  on  his  way ;  and  that  therefore  he  cannot  predict  with  certainty  the  place  of  his  ship  on  a  given  day. 
He,  therefore,  in  calculatmg  his  path  through  the  ocean,  has  to  go  into  the  doctrine  of  chances,  and  to  deter- 
mine  thereby  the  degree  of  probability  as  to  the  frequency  and  extent  with  which  he  muy  anticipate  adverse 
winds  and  calms  by  the  way. 

Thus  in  the  5  degrees  square  of  the  ocean,  between  latitude  35°  and  40°  N.,  longitude  70°  and  75°  W., 
the  log  books  of  4,387  vesoels,  or  the  records  of  vessels  for  4,387  days  in  this  square,  have  been  examined ; 
323  of  which  were  there  in  the  month  of  February  of  different  years. 

Now  supposing  (and  there  is  no  reason  to  suppose  otherwise)  that  these  observations  give  a  fair  average 
as  to  the  prevalence  of  calms,  and  the  direction  of  the  winds :  we  are  led  to  the  conclusion  that  if  one  of  these 
vessels  had  attempted  to  sail  tlirough  this  square  one  hundred  times  on  an  E.  S.  E.  course,  in  the  month  of 
February  for  a  series  of  years,  she  would  have  had  6.2  calms,  fair  winds  85.5,  and  1.3  wind  dead  ahead  or  at 
E.  S.  E.;  that  she  would  have  been  headed  off  on  the  larboard  tack,  or  by  "  slant ''  winds  from  the  northward 
and  eastward  7.3  times ;  and  on  the  starboard  tack,  or  by  "  slant "  winds  from  the  southward,  5.9  times. 
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FTom  this,  the  navigator  will  see  also,  that  along  this  part  of  the  Februai^  route,  ihe  northern  side  is 
rather  the  windward  side ;  and  that,  therefore,  when  winds  ^rejree  it  is  better  to  keep,  along  this  part  of  the 
rottte,  somewhat  to  tbe  North  of  the  projected  line. 

AAer  crossing  latitude  20^  N.,  longitude  40^  W.,  he  will  likewise  see  that  he  is  there  still  liable  to  be 
beaded  off  by  winds  from  the  northward  and  eastward,  and  that,  consequently,  when  the  wind  comes  out  dead 
ahead,  he  should  stand  off  on  the  starboard  tack;  and  that,  when  the  winds  are  fair,  he  should  lieep  the  pro- 
jected  track  to  the  southward  and  westward  of  him,  say  generally  40  or  50  miles. 

He  is  recommended  to  steer  straight  from  d  io  d  when  the  winds  are  fair ;  and  when  he  gets  thrown  off 
his  course,  instead  of  getting  out  of  his  way  to  get  back  to  the  projected  track,  he  should  be  guided  by  the 
**PiIot  Chart,"  andrun  parallel  to  Ihis  track,  or  otherwise,  accordingto  the  "  PilotChart." 

Similar  tables,  with  complete  sailing  directions,  are  in  the  course  of  preparation  for  every  month,  and  all 
the  principal  routes  across  the  ocean. 

These  present  tables  from  that  publication  are  gtven  for  the  iaformation  of  those  navigators  who  are  oa 
tfae  eve  of  sailing  on  voyages  beyond  the  equator, 

Those  who  desire  to  try  these  routes  should  prcject  the  route  for  the  month  on  the  chart  as  far  as  the 
«qoator ;  arrived  there,Iet  a^ne  be  drawB  from  the  point  of  oc/tfo/ crossing  to  Cape  St.  Augustine ;  and  then 
aim  to  keep  this  line  under  the  jee,  so  as  to  bave  it  at  least  20  or  30  miles  to  the  westward  when  the  ship 
crosses  the  parallel  of  6^  or  7^  Sootb. 

After  that,  the  winds  haul  moreto  the  eastward,  and  there  will  beno  difficulty  in  lajring  up  S.  S.  W.,  or 
€ven  8s  high  as  South. 

If  the  ship  be  headed  off  to  the  west  of  her  course  or  to  the  west  of  said  line  to  St  Angustiae,  she  should 
take  advantage  of  the  first  ^'  slant,^'  tack,  stand  east,  and  make  short  and  long  legs  until  she  can  clear  the 
land« 

Thia  part  of  the  route  b  the  turning  point  of  the  passage.  By  studying  the  charts  as  well  as  the  tablees 
OBvigitors  will  see,  tbat  with  attention  andi  management  betweea  the  equator  aad  6^  South^  they  will  have 
little  or  no  difficulty  in  making  either  a  S.  S.  W.  course  goodon  oaetack,  oraa  eastoourse  oa  the  other;  aad 
whea  they  find  it  aecessary  to  stand  to  the  eastward,  they  sfaould  never  stand  farther  ualess  they  can  make 
southing  also,  than  tobring20  or  30  miles  to  the  leeMrard  of  them,  a  straight  line  drawa  from  31^  on  the 
^uator  just  so  as  to  cleflr  the  land  about  Cape  St*  Augustine.  In  thispart  of  the  route  more  than  iii  all  otbers, 
the  aavigator  should  study  the  slatUSy  aad  take  advaatage  of  all  of  tbem. 

I  recommead  tbese  routes,  it  should  be  understood,  oaly  to  vessels  whieh  caa  sail  within  six  pobts  of  the 
wind.  I  would  not  advise  any  vessel  that  cannot  do  this,  to  attempt  tbem,  for  she  will  be  apt  to  fall  to  lee- 
ward,  and  then  she  will  find  it  difficalt  and  tedious  to  get  up  again. 

There  are  other  parts  of  the  routes  in  which  it  is  also  necessary  to  study  the  "  slants.^  For  instance  : 
take  that  part  of  the  February  roule  which  lies  between  the  parallels  of  20°  and  16°  N*  It  will  be  observed 
that  though  but  one  of  the  25  observations  from  which  this  part  of  the  route  is  determined,  gives  ihe  wind 
57 
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directly  ahead^  yet  that  8  per  cent.  of  them  are  "  slant"  winds  froin  the  castward,  which  will  prevent  a  vessel 
8  times  in  100  from  lying  S.  S.  E.,  the  course  prescribed. 

After  crossing  15^  it  will  be  seen  that  the  navigator  will  have — if  the  obseivations  consulted  give  a  fair 
average  as  to  the  direction  of  the  wind — neither  head  winds  nor  "  slants" — untU  he  gets  5°  N.  Thence  to 
the  equator  he  is  liable  to  be  headed  ofif  to  the  westward  14.7  times  in  100.  He  should  therefore  in  this  montb 
aim,  if  the  winds  altow,  to  keep  this  part  of  the  route  under  the  lee,  so  as  to  cross  5®  N.  to  the  east  of  31°. 

By  ^^slants*'*  I  mean  winds,  that  though  not  dead  ahead,  will  nevertheless  head  a  ship  oflF  her  course — 
thus,  for  a  vessel  that  wishes  to  head  E.,  a  wind  at  N.  N.  E.  or  N.  E,  would  bc  what  here  is  called  a  slint 
wind. 

The  route  for  each  month  is  computed  according  to  the  doctrine  of  chances ;  the  number  of  observations 
firom  which  each  part  of  the  route  is  calculated  is  stated  in  the  last  column,  ^'  Total  number  of  observations." 

It  will,  therefore,  be  perceived  that  some  parts  of  each  route  are  entitled  to  more  weight  than  others. 
Thus  the  per  centage  of  fair  and  adverse  winds  for  the  first  course  on  the  December  track  is  derived  from  364 
observations,  whereas  that  for  the  fifth  course  is  derived  from  only  26.  AII  vnli  admit  that  364  give  a  better 
average  than  do  only  26  observations. 

It  must  be  further  presumed  and  admitted  that  vessels  may  expeet,  in  following  any  one  of  these  routes, 
sometimes  to  encounter  head  winds  and  calms,  and  faave  long  passages. 

But,  taking  the  average  length  of  passage  by  these  routes,  the  data  of  the  charts  lead  us  to  the  conclusioii 
tfaat  a  fair  sailer,  under  good  management,  will  nin  in  December  from  31  to  36  days  from  the  Atlantic  ports  to 
tfae  equator ;  in  January  from  30  to  35  days :  and  in  February  and  March  from  19  to  27  days,  against  41  days 
by  the  old  or  usual  route. 

Navigators  wfao  are  disposed  to  try  tfaese  routes  sfaould  faave  tfae  **  Pilot  Cfaarts^'  on  board ;  wfaicfa  "  Pilot 
Cfaarts"  will  be  furnisfaed  to  tfaem  on  application,  eitfaer  at  tfae  National  Observatory  at  Wasfaington ;  or  to 
George  Manning,  No.  142,  Pearl-street,  New  Tork ;  provided  tfae  applicant  will  agree  to  fumisfa  tfais  office  an 
abstract  of  fais  log  according  to  tfae  form  witfa  wfaicfa  fae  vnll  also  be  gratuitously  supplied,  and  wfaicfa  form  raay 
be  found  in  anotfaer  part  of  tfaese  directions. 

Vessels  from  otfaer  ports  of  tfae  United  States,  besides  New  York,  are  recemmended  to  make  tfae  best  of 
tfaeir  way  to  tfae  track  firom  New  York.  Tfaey  should  generally  be  governed  by  the  winds  tfaey  faappen  to  meet 
as  to  wfaere  tfaey  will  intercept  tfais  track.  If  vcssels  from  soutfaem  ports  aim  to  intercept  it  to  tfae  S.  of  33^ 
N.y  tfaey  will  be  liable  to  encounter  Ifae  calms  of  tfae  Horse  Latitudes. 

Nationai.  ObseryatorTi  Washingtonj  December  14, 1849. 
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Sest  average  routes  from  JVew;   York  to  RiOj  and  ports  beyond  the  Equatof. 

DECEMBER. 


DISTANCES. 

WINDS ;  PER  CENT. 

Total 
No.ob. 

Latitade. 

Longitude. 

Course. 

■LAttTS 

raoit. 

T*Fn* 

Per  Ct 

Average 

TTmiI 

pAir 

Calms 

serr^DS. 

N'dorE'd. 

S'd  orWd. 

From 

40027'  N. 

74O00' 

to 

' 

39  12 

70  00 

E.  S.  E. 

200 

7.0 

214 

2.1 

7.2 

4.5 

86.2 

3.0 

364 

39  12 

65  00 

d 

E. 

233 

6.4 

248 

2.0 

5.0 

7.0 

86.0 

1.5 

195 

35  12 

60  00 

S.E. 

338 

7.2 

363 

0.8 

8.8 

8.8 

81.6 

0.8 

119 

35  00 

59  24 

E.  S.  E. 

31 

10.9 

34 

4.0 

7.0 

7.0 

82.0 

1.0 

100 

33  29 

55  00 

£.  S.  E. 

237 

6.4 

252 

4.0 

0.0 

0.0 

96.0 

0.0 

26 

33  29 

50  00 

d 

E. 

350 

3.7 

259 

0.0 

0.0 

v>    9.2 

90.8 

0.0 

44 

31  44 

45  00 

d 

E.  S.  E. 

275 

9.3 

300 

3.9 

7.8 

6.5 

81.8 

7.5« 

75 

30  00 

43  00 

S.E. 

147 

24.8 

183 

6.4 

16.8 

10  26.4 

50.4 

2.4 

121 

25  00 

43  00 

S. 

300 

9.6 

329 

2.0 

12.0 

12.0 

74.0 

6.0 

48 

22  16 

40  00 

S.  E. 

232 

9.0 

253 

3.4 

w   13.6 

0.0 

83.0 

3.4 

29 

20  00 

37  34 

d 

S.  £ 

192 

7.5 

206 

0.0 

w   19.5 

6.5 

74.0 

1.3 

79 

15  00 

35  24 

S.  S.  E. 

325 

4.3 

339 

0.0 

v>     7.2 

4.8 

88.0 

2.4 

42 

14  37 

35  00 

d 

S.E. 

33 

22.9 

41 

11.1 

v>   14.8 

0.0 

74.1 

0.0 

27 

10  00 

35  00 

S. 

277 

1.4 

281 

0.0 

w     6.0 

0.0 

87.0 

0.0 

25 

5  00 

30  00 

d 

S.  E. 

424 

13.1 

479 

2.0 

V)  26.0 

14.0 

58.0 

10.7« 

60 

Equator 

32  04 

S.  S.  W. 

324 

3.0 

334 

1.4 

4.2 

0.0 

94.4 

4.0 

71 

Shorlest  distance  to  the  equator  by  this  route,  3,918  miles;  average  distance  to  be  sailed,  on  account  of 
adverse  winds,  4,115.  Ship  Bothnia,  Captain  Avery,  in  Dec,  1850,  accomplished  it  in  29  days,  and  4,077 
mUes  per  log. 

It  is  only.about  in  the  proportion  of  1  to  2  that  a  vessel  in  this  part  of  the  ocean  can  make  a  S.  E.  course 
from  10°  to  5°  N.  Therefore  vessels  going  the  December  route  should  always  aim  to  cross  10°  N.  to  the 
Eastof35°  W. 


ROUTE  TO  RIO,  ETC— JANUARY. 


DISTANCE8. 

WINDS ;  PER  CENT. 

Tolal 
No.ob- 

Latitude. 
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Head. 

F&ir 
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• 
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6.0 

6.0 
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97 
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266 
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0.8 
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60  00    d 

£. 
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34 
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65  00 
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V)      8.8 

85.6 
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7.0 

8.0 
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4.6 
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48  17    rf 
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92 
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6.6 

w     13.2 
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91 

80  00 

46  49 
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w     19.0 
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RODTE  TO  RIO,  ETC— JANUARY- 

-CoirruioBO. 

DISTANCES. 

WINDS :  PER  CENT. 

Longitude. 

Coune. 

Tolal 

Latitude. 

■LANTI 

1  FROM 

No.  ob- 

True. 

PerCt 

Average 

Head. 

Fair 

Calms 

Nd. 

orEd. 

Sd.  orWd. 

f&Hi'  N. 

^^«'OO'  N. 

£.  S.  E. 

42 

25.7 

53 

8.4 

10 

25.2 

11.8 

49.8 

4.2 

24 

25  20 

40  00 

S.  E. 
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13.6 

425 

3.3 

w 

16.4 

8.2 

72.1 

1.6 

61 

25  00 

39  38  d 

S.  E. 

34 

28.0 

43 

13.2 

8.7 

w     11.0 
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3.3 

88 
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6.4 

344 

2.5 
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80 

15  00 
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w 
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0.0 

19 
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324 

0.4 
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0.0 

w 
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38 
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1.6 
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w 
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25 

Equator. 

30  48 

S. 
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0.7 
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0.0 

w 
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0.0 
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0.0 

88 

1  00  S. 

31  13 

s.  s.  w. 

65 

3.7 

67 

0.0 

w 
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0.3 
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2  54 

32  00 

s.  s.  w. 
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6.1 
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0.0 

w 

23.9 

0.0 
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46 

6  00 
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s.  s.  w. 
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5.8 
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0.0 

w 

28.6 

0.0 

71.4 

0.0 

21 

5  08 

33  00 

s.  w. 

12 

0.0 

12 

0.0 

0.0 

0.0 

100.0 

0.0 

39 

7  00 

34  00 

S.S.W.iW. 
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5.1 
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0.0 

w 

14.4 

•     0.0 
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0.0 

28 

9  00 

34  50 

s.  s.  w. 

130 

5.3 

137 

2.9 

8.9 

0.0 

97.1 

8.0 

84 

Shortest  distaDce  to  tbe  equator  by  this  route,  3,640  miles.  Average  distanceto  be  sailed  oq  account  of 
adverse  winds,  3,899  miles.  The  "Surprise^*  in  January,  1851,  accomplished  it  in  24  days,  and  3,852  miles 
per  log. 

The  courses  from  35°  N.  to  30°  N.,  and  from  7°  S.  to  9°  S.,  run  through  a  part  of  the  ocean  that  is  liable 
to  calms.  In  the  adjacent  wmd-roses  to  the  East  of  these  (see  Pilot  Charts,)  there  is  less  liability  to  calms. 
From  New  York  to  the  parallel  of  25°  N.,  in  this  month,  the  South  is  generally  the  windward  side.  Thence  to 
the  line  it  is  to  leeward.  Prefer,  therefore,  in  this  month,  to  cross  25°  N.  to  the  E.  of  40°,  and  7°  S.  to  the 
E.  of  34°  W .  Long. 


RODTE  TO  RIO, 

ETC— 

PEBRUARY. 

DISTANCES. 

WINDS:  PER  CENT. 

Longitade.    ' 

Courae. 

Total 

Latitude. 

SLAHTt 

1  FROM 

No.  ob- 

True. 

Per  Ct 

Average 

Head 

Pair 

nitlmfl 

Nd.  or  Ed. 

Sd.  or  Wd. 

f 

From 

^o^^r  N. 

^^''OO'  W. 

to 

39  11 

70  00 

E.  S.  E. 

199 

5.1 

209 

1.3 

7.3 

6.9 

85.5 

6.2 

303 

37  33 

65  00      . 

E.  S.  E. 

256 

27 

263 

0.0 

5.7 

2.3 

92.0 

4.5 

87 

35  58 

60  00 

E.  S.  E. 

263 

1.2 

280 

7.0 

.9.0 

6.0 

84.0 

1.0 

100 

85  53 

55  00  d 

£. 

243 

7.2 

260 

3.0 

5.0 

4.0 

88.0 

1.0 

100 

35  00 

53  12 

E.  S.  E. 

144 

5.7 

151 

1.3 

12.2 

14.8 

78.4 

4.0 

74 

38  21 

50  00 

S.  E. 

225 

0.0 

225 

0.0 

0.0 

0.0 

100.0 

3.5 

28 

32  54 

48  13 

E.  S.  E. 

98 

2.1 

100 

0.0 

55 

5.5 

88.9 

0.0 

18 

80  00 

45  00 

S.  E. 

240 

8.8 

249 

0.0 

6.5 

11.1 

83.4 

0.0 

18 

25  38 

40  00  d 

S.  £. 

372 

0.0 

372 

0.0 

0.0 

0.0 

100.0 

0.0 

20 

25  00 

40  00 

S. 

38 

11.5 

42 

3.7 

148 

7.4 

74.1 

18.2e 

27 

20  00 

37  45 

S.  S.  E. 

324 

9.3 

354 

4.8 

1.6 

8.2 

90.3 

3.1 

62 

15  00 

35  35 

S.  S.  E. 

824 

1.6 

829 

0.0 

w      80 

0.0 

92.0 

0.0 

25 

10  00 

88  28 

S.  S.  E. 

324 

0.0 

324 

0.0 

0.0 

0.0 

100.0 

0.0 

31 

0  00 

81  28«; 

S.  S.  £. 

324 

0.0 

324 

0.0 

0.0 

0.0 

100.0 

5.3« 

18 
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ROUTE  TO  RIO,  ETC— PEBRUARY.— Coittihikd. 


DISTANCES. 

WIND8:  PER  CENT. 

Longitude. 

Course.  , 

Tolal 

Latitude. 

True. 

Per  Ct. 

AVerage 

Head. 

BLAHTa 

FROM 

Fair. 

Calms. 

No.  ob- 
serv'Dt. 

Nd.  or  Ed. 

Sd.  orWd. 

Kqiiatnr. 

31°23'  d 

S. 

300 

3.7 

311 

0.0 

w     14.7 

0.0 

85.3 

2.7 

108 

1°00'  S. 

32  00 

S.  S.  W.  J  W. 

72 

6.1 

76 

0.0 

v>     19.0 

0.0 

81.0 

1.7 

289 

3  00 

32  50 

s.  s.  w. 

130 

6.6 

138 

0.0 

10     21.6 

0.0 

78.4 

0.0 

28 

3  24 

33  00 

s.  s.  w. 

26 

0.0 

26 

0.0 

0.0 

100.0 

0.0 

9 

5  00 

33  40 

s.  s.  w. 

104 

3.0 

107 

0.0 

w    25.0 

0.0 

7.5.0 

"0.0 

12 

7  UO 

33  40  d 

s. 

120 

0.0 

110 

0.0 

0.0 

0.0 

100.0 

0.0 

11 

7  48 

34  00 

s.  s.  w. 

62 

0.0 

52 

0.0 

0.0 

0.0 

100.0 

0.0 

22 

9  00 

34  30 

s.  s.  w. 

78 

6.2 

82 

0.0 

w     13.0 

0.0 

87.0 

0.0 

23 

Shortest  distance  to  the  equator  by  tbis  route,  3,674  miles.  Average  distance  to  be  sailed  on  account  of 
adverse  winds,  3,793.  , 

The  route  for  this  month  is  the  most  favorable.  In  no  part  of  it  is  ihe  average  of  winds  that  are  entirely 
fair  less  than  74  in  100 ;  and  generally  the  northern  or  larboard  side  is  the  windward  side.  The  passage  to 
the  Line  has  been  frequently  made  by  vessels  that  have  foHowed  this  rdnte,  in  19  and  in  20  days. 


ROUTE  TO  RIO,  ETC— MARCH. 


DISTANCES. 

WINDS;  PERCENT. 

Longitude. 

Course. 

Total 

Latitude. 

SLAMTi 

FBOM 

No.  ob- 
serr^ns 

True. 

Per  Ct. 

ATerage 

Head. 

Fair. 

Caims. 

Nd. 

orSd. 

Sd.orWd. 

Prom 

40°27'  N. 

74<'00'  to 

39  11 

70  00 

E.  S.  E. 

199 

9.6 

218 

2.2 

w 

10.7 

7.6 

79.7 

2.0 

448 

37  43 

65  00 

E.^.  E. 

25d 

7.0 

274 

1.4 

7.8 

70 

83.9 

2.0 

353 

36  03 

60  00 

E.  S.  E. 

261 

6.7 

278 

2.4 

6.6 

3.0 

88.0 

6.7 

181 

36  03 

55  00  </ 

E. 

243 

6.5 

259 

2.1 

6.3 

4.9 

86.7 

4.7 

142 

36  00 

53  43 

S.  E. 

89 

6.1 

94 

0.9 

1.8 

w     14.4 

82.9 

4.2 

113 

31  53 

50  00 

S.  E. 

265 

12.6 

298 

6.0 

4.5 

3.0 

86.5 

0.0 

65 

30  05 

45  00  d 

E.  S.  E. 

284 

12.2 

318 

5.1 

6.8 

6.8 

81.3 

0.0 

60 

25  00 

45  00 

S. 

306 

8.8 

331 

0.0 

w 

16.5 

12.4 

72.1 

86 

32 

20  23 

40  00 

S.  E. 

399 

10.6 

441 

0.0 

w 

22.5 

15.0 

62.5 

0.0 

40 

20  00 

39  36 

S.  E. 

33 

4.6 

34 

0.0 

6.0 

w     110 

82.0 

2.0 

45 

16  36 

35  00 

S.  E. 

370 

3.7 

484 

0.0 

w 

14.8 

0.0 

86.2 

0.0 

27 

15  00 

34  23  d 

S.  £. 

61 

10.1 

56 

3.6 

7.2 

7.2 

82.0 

0.0 

66 

10  00 

32  16 

S.  S.  E. 

324 

1.0 

327 

0.0 

w 

5.1 

0.0 

94.9 

0.0 

60 

^5  00 

30  10  d 

S.  S.  E. 

324 

9.8 

355 

3.9 

w 

11.7 

1.3 

83.1 

3.7 

78 

Equator 

30  10  d 

S. 

300 

3.0 

309 

1.4 

w 

2.8 

0.0 

95.8 

2.0 

143 

1  00 

30  35 

S.  S.  W. 

66 

2.1 

66 

0.0 

w 

7.4 

0.0 

92.6 

4.8 

299 

1  25 

31  00 

s.  w. 

36 

4.0 

37 

0.0 

w 

13.4 

0.0 

86.6 

0.0 

16 

3  00 

31  40 

s.  s.  w. 

103 

0.0 

103 

0.0 

0.0 

0.0 

100.0 

0.0 

6 

1 

58 
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KOUTE  TO  RIO.  ETC— MARCH— Coktimped. 


DISTANCES. 

WINDS ;  PER  CENT. 

Longitude. 

Course. 

Total 

Latitude. 

SLANTS  PROJI. 

.Vo.  ob- 

True. 

Per  Ct. 

Ayerage 

Head. 

Fair. 

Calma. 

aerr'iM. 

Nd.  or  Ed. 

sW.  or  Wd. 

r 

S.  S^iS' 

32°00'  to 

s.  s.  w. 

62 

8.8 

56 

0.0 

V)    22.2 

0.0 

77.8 

0.0 

9 

5  00 

32  30 

s.  s.  w. 

78 

0.0 

78 

00 

0.0 

0.0 

100 

0.0 

10 

6  12 

33  00 

s.  s.  w. 

78 

o.u 

78 

0.0 

0.0 

0.0 

iro 

0.0 

15 

7  00 

33  20 

s.  s.  w. 

52 

0.0 

52 

00 

0.0 

0.0 

100 

40. 

25 

8  36 

,    34  00 

s.  s.  w. 

104 

4.5 

109 

0.0 

u>    14  0 

0.0 

86.0 

0.0 

49 

9  00 

34  10 

s.  s.  w. 

26 

32 

27 

0  0 

w     9.8 

0.0 

90.2 

0.0 

82 

Shortest  distance  \x>  the  Equator  by  this  route,  3,703  miles.  Average  distance  to  be  sailed  on  account  of 
adverse  winds,  3,976  miles. 

This  and  the  February  route  are  the  most  favorable.  After  crossing  5^  N.  if  you  can  lay  up  S.  S.  E.,  to 
the  Line,  do  so.     For  full  explanations  of  these  tables,  see  explanations  in  another  place. 


ROUTE  TO 

KIO,  ETC— APBIL. 

LoDgitude. 

Course. 

DISTANCES. 

WINDS ;  PER  CENT. 

Latitude. 

8LANT8 

PROM 

Total. 

True. 

Pr.  Ct. 

Average. 

Head. 

Fair. 

Calms. 

N.  &  E. 

S.  &  W. 

From 

S.  Hook  to 

39°i(y 

70°00' 

E.  S.  E. 

200 

10.7 

221 

3.6 

W    11.1 

5.3 

80.0 

4.0 

523 

39  10 

66  (H) 

E. 

233 

9.S 

256 

3.7 

w     9.3 

6.2 

80.8 

4.5 

320 

37  33 

60  00 

E.  S.  E. 

264 

6.2 

274 

2.0 

w    6.6 

4.0 

87.4 

3.2 

151 

35  64 

65  00 

kd»  S.  iLt» 

260 

6.4 

276 

0.7 

8.0 

8.8 

82.5 

4.9 

136 

36  64 

50  00 

E. 

243 

6.1 

258 

0.0 

w  12.2 

7.2 

81.6 

8.1 

125 

36  54 

45  00 

E. 

243 

6.8 

267 

0.0 

w  12.3 

3.7 

84.0 

6.8 

81 

35  00 

42  21 

E.  S.  E. 

141 

7.7 

152 

1.5 

6.2 

w  10.8 

81.5 

0.0 

65 

30  00 

411  00 

E.  S.  E. 

312 

17.4 

366 

6.3 

6.2 

w  32.5 

55.0 

1.0 

95 

26  00 

37  40 

S.  S.  E. 

325 

13.8 

369 

3.0 

17.0 

w  19.0 

61.0 

3.0 

97 

20  00 

35  26 

S.  S.  E. 

325 

2.6 

333 

0.0 

6.4 

w    7.2 

87.4 

6.1 

56 

15  00 

33  16 

S.  S.  E. 

325 

2.0 

331 

2.0 

0.0 

0.0 

98.0 

0.0 

49 

10  00 

31  09 

S.  S.  E. 

325 

0.0 

325 

0.0 

0.0 

0.0 

100.0 

4.4 

43 

5  00 

29  «14 

S.  S.  E. 

325 

0.6 

327 

0.0 

1.7 

0.0 

98.3 

0.0 

59 

Equator. 

29  04 

S. 

300 

2.1 

306 

0.0 

w    5.9 

1.3 

92.8 

6.8 

152 

3811 

4051 

S.   1  00 

29  29 

s.  s.  w. 

66 

4.4 

68 

0.0 

w  17.7 

0.9 

81.4 

5.5 

344 

1  31 

30  00 

s.  w. 

44 

3.3 

45 

0.0 

w  16.7 

0.0 

83.3 

0.0 

12 

2  31 

31  00 

s.  w. 

85 

2.4 

87 

0.0 

w    8.4 

0.0 

91.6 

0.0 

12 

3  00 

31  12 

s.  s.  w. 

31 

2.4 

32 

0.0 

w  12.0 

0.0 

88.0 

15.0 

17 

5  00 

32  02 

s.  s.  w. 

130 

4.0 

135 

0.0 

w  20.0 

0.0 

80.0 

12.5 

15 

7  19 

33  00 

s.  s.  w. 

150 

2.7 

164 

0.0 

w  13.3 

0.0 

86.7 

0.0 

15 

9  00 

33  42 

s.  s.  w. 

109 

3.2 

112 

0.0 

w  10.8 

0.0 

89.2 

0.0 

55 

Observe  that  between  the  roeridians  of  65^  and  60°,  the  calms  of  ihe  Horse  Latitudes  most  prevail  be- 
twepn  the  parallels  of  21^  and  27®  N. ;  and  between  the  parallels  of  28°  and  32°,  between  the  meridians  40° 
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The  equatorial  calms  m  April,  betwepn  25°  and  30°  W.,  prevail  from  5°  S.  to  3°  N.,  being  most  preva- 
lent  bi^lween  1°  S.  and  1°  N.  Between  30°  and  35°  W.,  they  prevail  from  3°  N.  to  3°  S.  being  most  preva- 
lent  between  2°  N.  and  the  Line. 

Observe  also  how  the  winds  in  this  month  hang  from  the  Southward,  in  latitude  35°  to  30°  N.,  and  be- 
tween  the  meridians  of  40°  and  45°  West, 


ROUTE  TO  RIO,  ETa— MAY. 


Longitade. 

Coime. 

CISTANCE. 

WINDS ;  PER  CENT. 

Latitude. 

SLANTS 
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Toua. 

True. 

Per  Ct. 

Average. 

Head. 

Fair. 

Calras. 

- 

N.&E. 

S.  &W. 

Frora 

port  to 

39011' 

^O^OO» 

E. 

S.  E. 

199 

9,8 

218 

2.6 

10.8 

8.3 

78.4 

2.1' 

699 

39  11 

65  00 

E. 

238 

11.5 

464 

6.4 

12.8 

11.2 

69.6 

2.8 

315 

37  34 

60  00 

E. 

S.  E. 

254 

9.1 

277 

2.8 

6.6 

8.8 

81.8 

1.6 

181 

35  56 

66  00 

E. 

S.  E. 

259 

10.2 

285 

1.8 

9.1 

w  15.2 

73.9 

3.6 

163 

36  65 

60  00 

E. 

243 

9.9 

267 

0.7 

15.2 

12.4 

17.9 

2.7 

145 

35  00 

47  17 

E. 

S.  E. 

144 

6.5 

152 

0.9 

0.0 

w  16.9 

82.2 

1.7 

112 

33  06 

45  00 

S.  E. 

194 

9.1 

211 

3.3 

0.0 

w  11.5 

85.2 

1.6 

61 

30  00 

41  23 

S.  E. 

263 

14.7 

301 

33 

13.9 

w  19.1 

63.7 

6.6 

151 

27  00 

40  00 

S. 

S.E. 

194 

6.5 

206 

2.6 

u>  10.4 

0.0 

87.0 

2.6 

39 

26  00 

40  00 

S. 

120 

9.4 

131 

3.4 

5.1 

6.1 

86.4 

0.0 

60 

20  00 

37  46 

S. 

S.  E. 

325 

0.3 

326 

0.0 

1.8 

0.0 

98.2 

0.0 

64 

15  00 

36  36 

S. 

S.  E. 

325 

0.8 

327 

0.0 

w    4.4 

0.0 

95.6 

0.0 

23 

10  00 

33  29 

S. 

S.  E. 

325 

0.0 

325 

0.0 

0.0 

0.0 

100.0 

0.0 

.   54- 

6  00 

31  24 

S. 

S.  E. 

325 

0.5 

326 

0.0 

to     4.8 

0.0 

95.2 

0.0 

42 

Equator. 

31  24 

S. 

S.  E. 

300 

0.6 

302 

0.0 

w     5.2 

1.7 

93.1 

3.4 

115 

3708 

3917 

S.  1  00 

31  49 

S. 

S.  W. 

65 

2.1 

66 

0.0 

w    9.9 

0.4 

89.7 

0.0 

264 

1  27 

22  00 

S. 

S.  W. 

29 

0.0 

29 

0.0 

0.0 

0.0 

100.0 

6.2 

15 

3  00 

32  39 

s. 

S.  W. 

101 

3.3 

104 

0.0 

w  16.7 

0.0 

83.3 

0.0 

12 

3  51 

33  00 

s. 

S.  W. 

55 

0.0 

55 

0.0 

0.0 

0.0 

100.0 

0.0 

21 

5  00 

33  28 

s. 

S.  W. 

75 

0.0 

75 

0.0 

0.0 

0.0 

100.0 

0.0 

•     6 

6  24 

34  00 

s. 

S.  W. 

84 

0.0 

84 

0.0 

0.0 

0.0 

100.0 

0.0 

9 

7  00 

34  15 

s. 

S.  W. 

39 

14.2 

45 

0.0 

w  48.9 

2.4 

48.7 

0.0 

41 

7  00 

33  30 

E. 

44 

3.2 

45 

0.0 

0.0 

w  11.8 

88.2 

0.0 

23 

8  13 

34  00 

s. 

S.  W. 

79 

32.0 

104 

13.0 

w  52.2 

0.0 

34.8 

0.0 

23 

la  this  month  and  near  this  route,  the  calms  of  the  ^^Horse  Latitudes"  are  most  prevalent  between  the 
meridians  of  40°  and  45°  and  the  parallelsof  32°  and  33°  N.  Between  the  meridians  25°  and  30°  the  equa- 
torial  calms  are  most  prevalent  from  5°  North  to  the  Line,  the  greatest  prevalence  of  calms  being  between  3° 
and  4°  North.  Between  the  meridians  of  30°  and  35°  the  equatorial  calms  prevail  most  b^ween  3°  and  5°  N. 
Here  they  extend  also  a  little  to  the  South  of  the  Line.  In  the  main,  the  equatorial  calms  prevail  as  you  go 
to  the  East.  When  you  cross  the  Line  to  the  West  of  29°  draw  a  line  from  the  point  ( f  crossing  to  St. 
Augustine,  and  aim  to  keep  to  the  eastward  of  it,  and  for  this  purpose  take  advantHge  of  all  slants.*  This 
direction  applies  to  every  month.  You  should  aim  generally  to  make  easting,  when  easting  becomes  necessary 
after  crossing  the  Line,  before  crossing  7°  South. 

If  you  can  cross  7°  S.  to  the  East  of  34°,  there  will  probably  be  no  necessity  of  steering  the  East  course  as 
by  the  lable.     Observe  that  calms  are  seldom  or  never  found  along  this  route  in  this  raonth,  south  of  1°  S. 

•Videp.  345. 
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ROUTE  TO  RIO,  ETC.-JUNE. 

Longitude. 

Course. 

DISTANCE.S. 

WINDS;  PER  CENT. 

Latitude. 

aLANTC 

rROM 

Total. 

True. 

Per  Ct. 

Average 

Head. 

Fftir. 

Calins* 

NM. 

S'd. 

Prom 

New  York  to 

39°11' 

70°00' 

E.  S.  E. 

199 

10.1 

219 

2.6 

7.8 

W    11.4 

78.2 

3.1 

349 

37  34 

65  00 

E.  S.  K. 

254^ 

13.4 

287 

5.3 

w    10.7 

4.0 

80  0 

1.3 

300 

35  55 

60  00 

E.  S.  E. 

259 

5.9 

272 

2.0 

2.8 

w     62 

89.0 

1.2 

245 

35  00 

57  17 

E.  S.  E. 

144 

88 

157 

2.2 

6.3 

w    10.9 

80.6 

0.9 

233 

34  13 

55  00 

E  S.  E. 

123 

2.0 

125 

0.0 

w    10.0 

00 

90.0 

20.0 

20 

32  30 

50  00 

'  E.  S.  E. 

271 

6.1 

2S7 

0.0 

10.0 

10.0 

80.0 

0.0 

30 

30  45 

45  00 

E.  S.  E. 

276 

58 

292 

1.1 

2.1 

w    17  0 

7P.7 

19.7 

94 

30  00 

42  54 

E  S.  E. 

118 

19.3 

140 

6.7 

17.4 

16.0 

59.9 

9.7 

149 

27  28 

40  00 

S.  E. 

215 

15.0 

247 

3.3 

w   22.9 

6.6 

67.2 

4.2 

67 

25  00 

37  15 

S.  E. 

209 

16.2 

242 

60 

w    13.0 

9.0 

72.0 

4.8 

100 

20  00 

35  00 

S.  S.  E. 

325 

2.6 

333 

0.0 

10     9.0 

0.0 

91.0 

1.8 

56 

15  00 

32  60 

S.  S.  E. 

325 

0.3 

326 

0.0 

0.7 

0.9 

99.1 

0.8 

116 

le  00 

30  43 

S.  S.  E. 

325 

2.0 

331 

0.0 

v>     7.5 

1.5 

91.0 

0.0 

66 

5  00 

28  37 

S.  S.  E. 

325 

17.6 

381 

5.3 

13.2 

13.8 

67.7 

16.0 

1.52 

Equator. 

80  41 

S.  S.  w. 

325 

8.8 

3hS 

2.8 

w    16.1 

2.8 

78.3 

0.0 

106 

3693 

3992 

S.     1  00 

31  06 

S.  S.  w. 

65 

3.0 

67 

0.0 

w    12.0 

0.0 

88.0 

0.0 

171 

3  00 

31  06 

S.  S.  w. 

330 

5.8 

138 

0.0 

28.5 

0.0 

71.5 

0.0 

21 

5  00 

32  46 

s.  s.  w. 

130 

10.0 

143 

0.0 

50.0 

0.0 

60.0 

0.0 

12 

6  34 

'    33  00 

s.  s.  w. 

37 

10.0 

41 

0.0 

50.0 

0.0 

.50.0 

0.0 

12 

7  00 

33  36 

s.  s.  w. 

93 

7.7 

100 

0.0 

33.4 

0.0 

66.6 

0.0 

21 

7  58 

34  00 

s.  s.  w. 

63 

6.6 

67 

0.0 

27.0 

0.0 

73.0 

0.0 

37 

9  00 

34  26 

s.  s.  w. 

67 

6.4 

71 

0.0 

24.0 

2.0 

74.0 

0.0 

50 

If  the  wind  should,  a.s  it  probably  will,  head  you  off,  after  crossing  ihe  Line  to  the  West  of  30°,  so  as  to 
force  you  to  leeward  of  33°  before  crossing  5°  30'  S.,  stand  East  for  a  few  leagues,  or  until  the  wind  hauls  so 
as  to  let  you  lay  up, 

Aina  to  cross  the  equator  near  29°;  and  do  not,  if  it  can  be  avoided,  go  to  the  east  of  28°  30^  after  crossing 
10°  N.  The  farther  you  go  East  ihere,  the  more  prevalent  are  the  calms. — Endeavor  to  cross  30°  N.  in  about 
40°  W.,  so  you  may  get  to  25°  N.  by  a  South  course.  It  is  difficult  to  get  to  the  S.  E.  between  those  two 
parallels.  Southwest  winds  are  not  uncommon  here.  Between  10°  and  the  equator,  calms  are  much  more 
frequent  E.  of  30**  than  to  the  W^est  of  30°,  and  they  become  more  prevalent  as  you  go  East.  Between 
26°  and  30°  W.  from  3°  to  6°  N.  are  the  calm  latiiudes  in  this  month.     ILee  the  Charta,  Pilot  and  Track. 

Vessels  should  aim  never  to  get  to  leeward  of  the  track  here  laid  down  after  crossing  the  Line.  The 
i^jrinds  hang  obstinately  to  the  southward  in  June.  Therefore  take  advantage  of  all  slants  for  making  easting  in 
south  latitude,  until  you  get  to  9^  S.  DonH  consider  yourself  too  far  eastward,  if  in  this  month  you  cross  this 
parallel  in  Sl""  W.  No  calms  obtain  in  June,  South  of  the  Line,  and  between  29°  W.  and  the  coast.  Among 
1,000  observations  exarained  in  this  part  of  the  occan,  for  this  month,  not  one  calm  is  recorded. 

Between  65°  and70°  W.,  30°  and  33°  N.,  is  a  great  place  for  calms— also  from  25°  to  28°  N.,  between 
60°  and  65°.  On  the  average  you  will  carry  the  N.  E.  trades  to  8°  or  9°  N.— Equatorial  calms  are  most 
prevalent  between  6°  and  10°  N.,  and  25°  and  30°  W.  But  between  30°  and  35°  W.,  the  calms  are  most 
prevalent  between  6°  and  7°  N. 

Between  30°  and  35°  W.,  you  sometimes  get  the  S.  W.  monsoons,  and  you  are  liable  to  them  from  9*"  to  1°  N. 
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ROUTE  No 

.  1,  TO  RIO,  ETC,  IN  JULY— (PoR  rA»T  Vemel».) 

DISTANCES. 

WINDS :  PER  CENT. 

TotBl 

No.  ob- 

Latitude. 

Longitiide. 

Courie. 

SLAKTI    FRO» 

nTniA 

P^pPt 

ATera;re 

Head. 

1«*iiir 

Onlfna 

serT'aa. 

A  ruc« 

X  cr  V/fc. 

N'dorE'd.|s*dorW'd. 

fBiir* 

V/BIIUBa 

From 

Sandy  Hook  tn 

39°  11' 

^O^OO' 

E.  S.  E. 

199 

11.4 

222 

2.2 

11.8 

10.8 

75  2 

4.0 

310 

37  3{ 

65  00 

E.  S. E. 

256 

5.4 

269 

0.2 

8.2 

6.5 

85.1 

10.7 

411 

35  .54 

60  00 

E.  S.  E. 

2.59 

7.7 

278 

2.6 

4.7 

6.9 

85.8 

7.5 

234 

35  00 

67  21 

E.  S.  E. 

141 

6.3 

148 

0.4 

4.7 

w     7.9 

87.9 

3.4 

256 

34  12 

55  00 

E.  S.  E. 

126 

19.2 

150 

6.2 

to   18.5 

10.8 

64.5 

12.2 

65 

32  28 

50  00 

E.  S.  E. 

272 

20.6 

297 

7.2 

9.6 

w  22.8 

60.2 

0.0 

84 

30  00 

50  00 

S. 

148 

14.4 

173 

17 

w   19.9 

17.4 

61.0 

1.7 

116 

25  00 

50  00 

S. 

300 

10  6 

3^2 

6.3 

w   10-5 

0.0 

84.2 

5.0 

1» 

20  24 

45  00 

S.  E. 

390 

3.5 

402 

0.0 

to     0.0 

17  4 

82.6 

0.0 

23 

80  00 

44  34 

S.  E. 

34 

6.1 

36 

0.0 

w   18.0 

0.0 

82.0 

0.0 

28 

15  40 

40  00 

S.  E. 

368 

5.8 

389 

0.0 

w  28.7 

0.0 

71.3 

0.0 

28 

15  00 

33  10 

S.  E. 

57 

115 

67 

00 

w     1.4 

0.0 

98.6 

00 

72 

10  48 

35  00 

S.  E. 

356 

5.9 

377 

0.0 

w   25.0 

0.0 

75.0 

7.2 

64 

10  00 

34  40 

S.  S. E. 

62 

6.4 

65 

1.0 

w     82 

1.0 

89.8 

58 

9S 

8  06 

30  00 

E.  S.  K. 

299 

11.7 

334 

1.0 

w    18.6 

1.5.5 

61.9 

13.4 

97 

6  03 

25  00 

E.  S.  E. 

322 

14.2 

367 

24 

15.6 

w    18.0 

64  0) 

10.7 

167 

5  00 

25  26 

S.  s.  w. 

68 

29.8 

88 

8.4 

w   35.4 

12.6 

44.6  ( 

Equator. 

27  30 

s.  s.  w. 

325 

7.4 

348 

1.3 

w  21.9 

0.0 

76.8 

0.0 

78 

3972 

4322 

8.     3  36 

29  00 

s.  s.  w. 

234 

6.9 

348 

2.0 

w   21.0 

2.0 

75.0 

0.0 

401 

4  36 

30  00 

s.  w. 

&5 

0.0 

85 

0.0 

w  3H.8 

0.0 

69.2 

0.0 

35 

5  00 

30  10 

s.  s.  w. 

26 

2  9 

27 

00 

14.2 

00 

85.8 

0.0 

21 

5  50 

31  00 

s.  w. 

70 

0.0 

70 

0.0 

0.0 

00 

100  0 

0.0 

33 

7  00 

31  30 

s.  s.  w. 

76 

5.0 

80 

0.0 

24.9 

0.0 

75.1 

00 

13 

7  30 

32  00 

s.  w. 

42 

0.6 

42 

0.0 

3.4 

0.0 

96  6 

0.0 

29 

8  29 

33  00 

s.  w. 

84 

2.9 

86 

0.0 

14.4 

0.0 

85.6 

0.0 

21 

9  00 

33  51 

s.  w. 

44 

1.9 

45 

0.0 

9.6 

0.0 

90  4 

00 

43 

10  14 

34  00 

s.  s.  w. 

80 

7.2 

86 

0.0 

26.0 

0.0 

74.0 

50 

39 

11  00 

34  19 

s.  s.  w. 

50 

4.2 

52 

0.0 

23.4 

0.0 

76.6 

0.0 

39 

JULY  TRACK  TO  RIO— Na  1. 

The  difficuUies  for  tbis  month  consist  in  calms  and  bafHing  winds  in  certain  regions  which  it  is  necessary 
to  avoid.  I  have  therefore  given  two  tracks  for  this  montb,  viz  :  One  fur  bold  navigators  and  fast  sailing  ves- 
sels  that  can  lay  up  within  six  points  of  the  wind ;  and  the  other  for  duU  sailers,  that  cannot  do  well  close 
hauled.     Both  tracks  avoid  the  calms  of  the  Horse  Latitudea. 

There  is  not  much  difference  between  them  as  Ihey  are  here  given,  in  point  of  average  sailing  distance. — 
The  diflerence  consists  in  better  working  breezes  by  route  No.  1  than  the  other,  and  I  now  coafine  myself  to 
this  route,  viz:  No.  1. 

In  taking  this  route,  if  you  keep  rouch  to  the  East  of  the  track,  say  between  the  parallels  of  35^  and  30^ 

N.,  you  will  get  into  the  calms  of  the  Horse  Lalitudes — see  by  the  Trade  Wind  Charts  where  these  calms 

most  prevail  along  this  route,  and  at  this  season* 
69 
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After  reaching  the  meridian  of  50°  W.,  Soutb  is  given  as  tbc  course  which  a  vessel  will  make  on  the 
average  thence  to  the  parallel  of  25°. 

Bul  il  should  be  recollected  that  the  tracks  given  in  these  direclions,  and  which  every  navigator  who  in- 
tends  to  be  guided  by  them,  is  recommended  to  project  on  his  chart,  are  in  no  case  the  track  which  Ihe  vessel 
herseir  is  expected  actually  to  make.  Suppose  a  large  number  of  vessels  at  different  times  should  take  this 
route  as  their  guicle,  the  mean  of  all  their  tracks  would  be  represented  by  tbe  route  which  I  recommend ; 
though  perhaps  it  would  not  represent  the  track  of  a  single  vessel  taken  separately.  Some  would  be  on  one 
side,  some  on  another ;  some  would  cross  it  ixi  one  place  and  some  in  another. 

It  is  difficult  to  get  navigators  to  comprehend  this.  Many  of  them  think  that  to  go  tbe  routes  recommended 
by  me,  they  must  actually  run  on  the  lines  which  I  have  drawn  to  serve  merely  as  guides  for  them,  and  for  the 
purposeofmy  own  convenience  in  illustration. 

Vessels  that  attempt  to  follow  these  routes  will  sometimes  find  themselves  hundreds  of  miles  on  one  side 
or  the  otber  of  the  Irack  as  projected,  and  when  they  find  themselves  so  driven  off  from  the  track  as  laid  down 
in  Ihe  books,  they  should  r^ot  attempt  to  get  back  upon  the  line  itself  as  tbough  it  were  a  channel  way,  but 
taking  the  direction  in  which  it  lies  as  a  guide,  and  consulting  the  charts  with  which  they  are  supplied,  they 
should  shape  their  course  and  be  governed  accordingly. 

Every  track  that  I  have  drawn  shows  that  head  winds  roay  be  expected  atong  it,  and  when  these  head 
winds  are  encountered,  the  vessel  so  encountering  mustexpect  to  be  turncd  aside,  and  whether  she  should  beat 
or  not,  orstand  offaltogether  upon  this  or  that  tack,  the  master  must  decide,  and  he  should  be  governed  in 
hi«  decision  by  the  sailing  directions  and  the  charts  themselves. 

With  this  general  explanation  for  all  the  routes,  navigators  who  try  this  July  routc  w;ill  perceive  that  I  do 
i^ot  recommend  that  tbejr  should,  after  reaching  the  meridian  of  50°  W.,  actually  stretch  away  due  South  for 
BOOmiles  until  they  reach  tbe  parallel  of  25°  N.,  wh^re  the  vfind  will  allow  thc;m  to  lay  up  to  the  southward 
aod  eastward. 

Suppose  ihat  a  vessel  on  this  route  should,  on  reaching  the  meridian  of  50°  near  Lat.  32°  28',  have  the 
wind  to  come  out  from  S.  E. — as  she  will  find  it  to  do  on  the  average  12  times  in  100 — she  should  not  in  this 
case  stand  tothe  northward  and  eastward,  because  she  would  then  run  up  into  a  part  of  the  ocean  where  the 
ealms  and  light  airs  of  the  Horse  Latitudes  are  most  vexatious.  If  she  could  not  lie  soutb,  she  should  stand 
down  to  the  southward  and  westward  until  the  wind  bauls,  or  until  she  should  reach  the  parallel  of  31°,  and 
then  go  about,  taking  care  not  to  recross  the  parallel  of  32°  to  the  west  of  45°. 

After  crossing  30°  N.,  strive  not  to  fall  to  the  westward  of  the  projected  track.  Consider  yourself  in  thc 
best  possible  position  if  you  can  cross  the  parallel  of  25°  N.  between  40°  and  45°,  or  the  paiallel  of  20°  betweea 
86°  and  40°.  From  either  of  tbese  positions  you  will  have  no  difficulty  in  reachingthe  meridian  of  30°  or  31° 
between  the  parallels  of  9°  and  12°  N.,  where  you  will  lose  the  N.  E.  trades,  you  will  then  take  the  equatorial 
calms,  and  they  may  hang  on  you  obstinately,  ifyau  go  muchfariher  io  ihe  Easi  ;  but  you  will  seldom  or  never 
carry  tbem  with  you  below  6°  N.     Cross  6°  N.  by  the  shortest  possiblc  course.     Losing  these  calms,  you  wLU 
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generally  get  Ihe  S.  E.  trades ;  for  to  the  west  of  30°,  the  S.  W.  monsoons  seldom  blow — though  they  do  some- 
iimes ;  to  the  east  of  30°  they  blo  .v  quite  constHntly  in  July.  To  the  east  of  30°,  the  equatorial  calms  prevail 
firom  15°  N.  to  8°  N. ;  and  you  will  be  liable  to  the  S.  W.  monsoons  from  11°  to  2°  N.  Hence  you  will  ob- 
serve  that  it  is  important  you  should,  if  the  winds  will  allow  you,  cross  the  equatorial  "  doldrums''  about  30° 
W.,  and  not  go  further  east  than  27°  if  you  can  possibly  avoid  it. 

After  crossing  the  Line  and  getting  the  S.  E.  trades,  if  you  should  find  yourself  nnable  to  clear  theland, 
stand  on  boldly  to  the  southward,  unless  the  wind  should  slant  so  as  to  allow  you  to  lay  well  up  to  the  eastward 
on  the  olher  tack,  until  you  cross  5°  S.  to  the  west  of  33°.  Between  this  parallel  and  9°  S.  you  can  make  either 
a  south  or  an  east  course  good  on  the  average  twice  out  of  three,  and  in  some  regions  three  times  in  four ;  or 
even  when  you  get  near  the  land,  four  times  in  five.  It  is  better  to  take  the  chances  of  these  slants  than  it  is 
to  attempt  to  makc  your  easting  in  the  "  doldrums"  north  of  the  Line.  If  a  vessel  strike  these  calms  to  the 
east  of  27°  west,  she  may  consider  herself  lucky  if  she  gets  clear  of  them  in  less  thao  a  week  or  ten  days. 
Don*t  fear  to  pass  west  of  Fernando  de  Noronha. 

July  is  an  unfavorable  month  for  quick  passages,  let  a  vessel  take  what  route  she  will. 


ROUTE  NO  2,  TO  RIO.  ETC,  POR  JULY. 

OISTANCES. 

WINDS;  PER  CENT. 

Toial 

Latitude. 

Longitude. 

Coune. 

Direct. 

Per  Ct. 

True. 

Head. 

BLANTa  mOM 

Fair. 

Calma. 

No.  ob- 
•erv*iM. 

Nd.  or  Ed. 

Sd.  or  Wd. 

From 
39°11'N. 

SandT  Hook  to 
70''00' 

E.  S.   E. 

199 

11.4 

222 

2.2 

11.8 

10.8 

75.2 

4.0 

310 

87  33 

65  00 

E.  S.  E. 

2.16 

5.4 

269 

0.2 

8.2 

6.5 

85.1 

10.7 

411 

37  33 

60  00 

E. 

238 

9.0 

m 

3.4 

10       8.6 

6.2 

82.8 

7.5 

234 

87  33 

65  00 

E. 

238 

9.0 

259 

4.3 

35 

w      6.3 

85.0 

3.4 

256 

87  33 

50  00 

E. 

238 

6.7 

254 

1.1 

4.9 

10      9.0 

84.1 

5.8 

262 

37  33 

45  00 

E. 

238 

8.2 

257 

2.9 

1.2 

w     10.2 

85.7 

2.8 

243 

3d  54 

40  00 

E.  S.  E. 

259 

5.9 

274 

1.6 

2.0 

w     11.1 

85.3 

3.3 

244 

35  00 

38  .54 

S.  E. 

77 

14.9 

88 

3.6 

9.0 

w     19.5 

67.9 

6.5 

339 

31  41 

35  00 

S.  E. 

274 

9.6 

300 

1.0 

w     16.0 

10.0 

73.0 

3.8 

100 

30  00 

34  09 

S.  S.  E. 

115 

6.2 

122 

0.0 

to     17.6 

11.0 

71.4 

8.3 

46 

25  00 

31  49 

S.  S.  E. 

325 

8.5 

352 

3.0 

7.0 

8.0 

82.0 

3.0 

98 

21  00 

30  00 

S.  S.  E. 

260 

0.3 

261 

0.0 

1.S 

p.o 

98.5 

0.0 

130 

20  00 

29  34 

S.  S.  E. 

65 

0.3 

&5 

0.0 

0.0 

2.1 

97.9 

1.4 

142 

15  00 

27  24 

S.  S.  E. 

325 

0.5 

327 

0.0 

2.6 

0.0 

97.5 

1.8 

163 

10  00 

25  17 

S.  S.  E. 

325 

4.3 

339 

0.6 

w     as 

5.2 

86.0 

9.2 

158 

Thcnce 

S.  or  S.  S.  E. 

to  iiiler 

^ection 

orirack 

So.  1. 

This  route  is  intended  for  dull  sailers  and  timid  navigators^  Do  not  cross  35°  N.,  to  the  west  of  45° ;  nor  33^ 
N.y  to  the  west  of  40°.  After  crossing  30°  N.  in  about  33°,  you  have,  as  the  track  sbows,  all  the  chances  nearly  of 
fair  winds  in  your  favor,  until  you  get  between  13°  and  8^  N. ;  between  which  parallels,  if  you  be  between  the 
meridians  of  25°  aod  30°,  you  may  expect  to  lose  the  N.  £•  trades,  and  thento  contend  with  southerly  winds^ 
light  airs  and  cahns,  (if  between  these  two  meridians,)  till  you  get  between  5°  and  2°  N.,  where  the  S.  £• 
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trades  will  be  found.  The  gettlng  from  ihe  N.  E.  into  the  S.  E  trades  is  the  difficult  part  of  the  passage,  and 
the  farlher  you  go  east,  the  more  difficult  this  is.  In  July  you  can  carry  the  N.  E.  trades  two  or  three  degrees 
farther  down  by  keeping  between  the  meridians  of  30°  and  35°,  than  you  are  liable  to  do  between  the  merid- 
ians  0(25°  and  30°.  In  like  manner  you  will  get  the  S.  E.  trades  further  to  the  north  between  the  two  former, 
than  you  will  between  the  two  latter  meridians.  And  in  this  fact  is  the  great  secret  of  the  advantage  to  be 
gained  by  keejiing  tc  the  west. 

ROUTE  TO  RIO,  ETC,  FOR  AUGUST. 
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Tbence 

nd  lib. 

The  only  precaution  to  give  wilh  regard  to  this  route — for  in  August  the  passage  is  liable  to  be  tedious  by 
ftny  route — is  not  to  cross  the  meridian  of  50°  W.  to  the  North  of  31°,  or  to  the  Soulh  of  29°  N. 

After  reaching  the  meridian  of  35°  between  the  parallels  of  11°  and  10°  N.,  stand  straight  as  the  winds 
will  allow  for  the  equator  in  about  29°  or  30°,  not  caring  if  you  fall  upon  the  Line  as  far  as  30°  W.  After 
getting  the  S.  E.  trades  in  this  month,  there  is  no  difficulty  in  making  stretches  to  the  East ;  for  the  S.  E. 
trades  freqtiently  at  this  season  of  the  year  blow  from  S.  S.  E.,  and  if  navigators  will  bear  this  fact  in  mind 
they  should  not  be  discouraged  if  the  wind  should  force  them  to  cross  ihe  equator  as  far  West  as  35°  :  some 
have  even  crossed  in  41°,  and  made  good  passages  by  taking  advantage  of  slants  South  of  the  Line  to  make 
easting  with.     But  of  course  no  navigator  would  willingly  cross  so  far  to  the  westward  as  Longitude  40°. 
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Vessels  from  ports  South  of  the  Capes  of  Virginia,  that  intend  to  try  this  route  shnuld  run  up  to  34^  and 
continue  between  the  parallels  of  34^  and  35^  until  they  fall  in  with  the  route  as  projected,  which  they  will  do 
somewhere  between  the  meridians  of  65^  aud  60^.  This  they  are  recommended  to  do  on  account  of  the  calmii 
of  the  ^^  Horse  Latitudes,"  with  which,  by  keeping  South  of  34^  in  this  season  and  part  of  the  ocean,  they  are 
liable  to  be  bothered. 

In  August,  if  between  the  meridians  of  30^  and  35°,  expect  to  lose  the  N.  E.  trades  from  14°  to  10°  N.; 
to  have  the  equatorial  calms  from  13°  to  9°  N.;  and  the  S.  W.  monsoons  occasionally  only  from  12°  to  6°  N. 

Between  the  meridians  of  25°  and  30°  W.,  the  N.  E.  trades  are  sometimes  lost  in  17°  N.,  generally  in  12°, 
though  they  are  occasionally  carried  to  9° ;  seldom  below.  The  calms  prevail  from  15°  to  8°  N.,  and  the  S, 
W.  monsoons  with  considerable  regularity  from  14°  N.  to  the  equator.  That  is,  you  are  liable  to  get  thcm 
somewhere  between  14°  N.  and  the  equator,  as  you  are  liable  to  encounter  the  calms  and  to  lose  the  N.  E. 
trades  between  the  parallels  above  slated. 

ROUTE  TO  RIO,  ETC,  FOR  SEPTEMBER. 
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It  may  be  said  that  the  N.  E.  trade  winds  prevail  in  September  and  October  only  to  the  east  oflongitude 


*  Xhe  best  routei  for  October  and  NoTember  do  not  difler  materially  from  tbose  for  September  and  December.    See  Pilot  Chart. 
60 
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50°,  and  then  only  belween  the  parallels  of  15°  and  25°  N.  Tbey  sometimes  blow  in  other  parts  of  the  ocean, 
but  it  cannot  be  said  that  they  prevaiL 

Endeavor  to  cross  the  meridian  of  50°,  in  September  and  October,  before  you  do  the  parallel  of  30°  N.,  and 
do  not  consider  yourself  hopelessly  to  leeward,  if  you  be  forced  to  cross  the  parallel  of  20°  N.,  as  far  west  as 
longitude  45°,  or  the  parallel  of  10°  N.,  as  far  as  36°  or  37°  W.,  for  in  September  and  October,  as  the  Pilot 
Charts  show,  you  may  frequently  meet,  between  10°  N.  and  the  Equator,  tbeS.  E.  trade  winds. 

The  S.  E.  trades  may  be  calculated  on  with  certainty  between  7°  N.  and  13°  N.,  between  35°  and  40° 
W.  Occasionally  the  S.  W.  monsoons  are  found  between  the  same  parallels.  The  S.  E.  trades,  when  taken 
in  the  northern  hemisphere  in  this  month,  are  frequently  at  S.  S.  E. ;  and  therefore  it  is  not  diflScuIt  for  vessds 
that  find  ihemselves  as  far  West  as  longitude  37°  in  latitude  10°  N.,  to  get  to  the  eastward  before  crossing  the 
Line. 

Between  Long.  30°  and  35°,  the  equatorial  calms  are  found  from  4°  to  12°  N.  and  between  Long.  25° 
and  30°  they,  and  the  S.  W.  monsoons,  are  found  from  12°  to  the  equator ;  and  as  a  general  rule  they  are 
found  more  and  more  vexatious  as  you  go  east. 

Captain  Sinclair,  when  in  command  of  the  U  S.  Frigate  "Congress,"  on  her  way  to  South  America, 
with  that  close  observation  of  all  the  phenomena  about  him  which  gives  a  particular  value  to  his  remarks,  ob- 
served  the  difficulties  of  crossing  this  belt  far  to  the  eastward.  He  crossed  it  in  January,  1818,  and  inferred 
that  there  was  a  belt  of  monsoons  between  the  two  trades.  He  was  mistaken  as  to  the  time  of  the  year.  He 
crossed  this  belt  in  January,  and  though  in  January  the  winds  are  sometimes  firom  the  S.  W.,  yet  at  that  time 
of  the  year,  they  have  nothing  of  the  character  of  monsoons  about  them. 

I  quote  a  passage  from  his  Journal : 

"  We  made  a  great  run  from  their  latitude  (ihe  Cape  de  Verdes,)  to  about  7°  SO',  when  the  N.  E.  Trade 
began  gradually  to  leave  us,  which  it  did  effectually  before  we  reached  the  latitude  of  6°  30^  North,  having  run 
from  19°  30^,  a  distance  of  near  900  miles,  between  the  31st  December  and  the  5th  January,  and  from  this  time 
to  the  17th  there  was  little  else  than  a  continued  calm,  except  when  occasionally  disturbod  by  a  thunder  squall 
and  violent  rains.  Though  considering  we  were  at  one  time  as  far  East  as  Long.  19°  W.,  we  had  very  little  rain 
and  very  few  squalls  of  wind ;  those  we  had  were  principally  from  S.  S.  W.  to  W.  S.  W. ;  indeed  there  ap- 
pears  to  be  between  the  N.  E.  and  S.  E.  Trade  winds  which  we  found  to  be  from  6°  30^  North  to  tbe  equator, 
a  light  monsoon  from  the  S.  W.'*   , 

Had  this  remark  been  made  in  the  summer  instead  of  the  winter  it  would  bave  been  perfectly  correct. 

If  after  getting  within  these  latitudes,  t.  e.,  those  in  which  the  calms  are  mentioned  as  prevailing,  and 
the  wind  should  come  out  at  S.  E.,  prefer  the  port  tack ;  for  befure  you  raake  the  land,  you  are  almost  sure  to 
have  the  wind  out  from  the  S.  S.  E.,  when  you  can  uiake  your  easting  within  the  regions  of  the  perpetual  S. 
E.  trades. 

After  getting  the  S.  E.  trades,  and  finding  himself  a  little  pinched  for  eastingto  clear  the  land,  the  skilful 
navigfator  will  see  thatby  standing  on  with  the  wind  at  S.  E.,  all  the  chances  are  in  his  favor.     If  the  wmd 
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haal  to  S.  S.  E.,  he  can  go  about  and  make  easting.  If  it  veer  to  E.  S.  E.,  or  further,  he  can  lay  up  and 
clear  the  land  ;  for  vrhether  you  go  this  or  that  side  of  Fernando  da  Noronha  in  this  or  any  other  month,  is  t 
matter  of  no  sort  of  consequence,  excepting  only  so  far  as  the  difference  of  longitude  is  concerned.  If  you 
can  weather  it,  do  so,  but  do  not  waste  time  siraply  that  you  may  pass  to  the  eastward  of  it 

Ciood  passages  are  sometimes  made  in  September,  but,  as  a  general  rule,  the  most  tedious  seasons  of  the 
year,  are  the  summer  and  fall  months  for  passages. 

After  losing  the  N.  E.  trades,  the  navigator  may  consider  himself  fortunate  in  this  month  if  he  is  not 
baffled  about  for  more  than  a  week  before  he  gets  the  S.  £.  trades. 


From  Capt.  Samuel  Very,  Jr. — to  LieuL  M.  F.  Maury^ 
«  Rio  DE  Janeiro,  January  SOth^  1852. 

*'  I  herewith  forward  the  abstract  log  of  the  "  Hurricane,"  from  New  York  to  this  port  (Rio.)  You  will 
perceive  that  I  lost  my  topmasts,  and  all,  about  the  17th  day  out,  and  that  I  had  nothing  but  3  courses,  miz- 
zen  top-sail  and  spanker  for  three  days  after,  with  calms  and  faint  airs  from  E.  S.  E.,  and  for  9  days  I  had  no 
fore  top-sail,  jib  or  top-gallant  sails  set.  Neither  did  I  have  the  wind  North  of  E«  by  N.  afterwards.  How- 
ever,  I  crossed  the  Equator  in  33^  40^  West,  26  days  from  New  York,  and  have  had  no  trouble  in  getling  by 
St.  Roque,  not  going  East  of  33^  2(y  on  the  passage.  From  the  Equator  to  Rio,  I  had  the  poorest  chance  I 
have  ever  known,  not  having  a  day  without  at  least  4  hours  calm,  till  South  of  20^  S«  The  abstracts  of  the 
remaining  passages,  I  may  make  in  the  prosecutioa  of  this  voyage,  I  shall  iorward  from  the  different  ports 
Qpon  my  arrivaL" 


General  Remarks  on  the  passage/rom  the  United  States  to  Ports  beyond  the  Equator.'^ 
It  has  now  [January,  1853,]  been  about  six  years  sinoe  I  first  proposed  a  newand  shorter  route  hence  to  the 

cquator,  for  all  vessels,  whether  bound  around  the  Cape  of  Good  Hope,  Cape  Horn,  to  Rio,  or  to  any  of  the 

ports  of  South  America.     The  tracks  of  all  such  is  the  same  until  Cape  St.  Roque  be  cleared. 

The  W.  H.  D.  C.  Wright,  (Jackson)  of  Baltimore,  was  the  first  vessel  to  try  the  new  route.     In  24  days 

(rom  Hampton  Roads,  she  crossed  the  Line  in  31^  W.,  and  had  a  passage  of  13  days  thence  to  Rio.     Thia 

was  in  February,  1848. 

In  May,  she  went  out  again,  had  33  days  to  the  Line,  which  she  crossed  in  33®  41'  W.     In  3  days  after 

she  cleared  St.  Roque,     On  this  passage  she  was  detaiaed  6  days  by  calms  between  8®  SOf  and  5®  N.     But 

she  had  no  difliculty,  it  will  be  observed,  in  weathering  Cape  St.  Hoque.    This  trip,  it  took  her  11  days  to 

clear  the  equatorial  calms,  which  she  found  between  9®  N.  and  3^  )^ 


'Originany  •ubmitted  in  1849. 
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In  the  spring  of  1849,  she  went  out  again.  She  had  32  days  to  tbe  Line  in  28^,  after  having  been  de- 
layed  9  days  by  calms  between  5°  N.  and  the  Line,  whence,  in  3  days,  she  again  cleared  Cape  St.  Roqae. 
The  average  therefore  of  Capt.  Jackson^s  passages  to  the  Line,  by  the  New  Route,  was  30  days,  against  41 
by  the  Old  Route. 

The  "  Chicora,'*  the  "  Helena,''  and  the  "  Midas,"  tried  this  route  about  the  same  time,  and  all  wiib 
equal  success ;  their  average  to  the  Line  being  26  days  only^ 

Tbese  practical  demonstrations  of  the  advantages  of  the  route  which  I  h:id  pointed  out  were  not  wanting 
to  satisfy  me  of  their  value,  for  I  had  consulted  many  thousand  records  as  to  the  winds  eneountered  in  this  part 
of  the  ocean  by  dlfierent  vessels  on  different  occasions.  These  records  show  the  number  of  times  on  which 
the  winds  had  been  found  to  blow  from  each  point  of  the  compass  in  different  parts  of  the  ocean.  And  know- 
ing  the  prevailing  winds  for  each  5  degrees  square,  the  navigator  could  tell  what  course  it  was  practicable  for 
a  vessel  to  steer  through  these  squares,  as  well  before  as  after  the  trial  had  actually  been  made. 

For  instance,  in  a  certain  square  of  5  degrees,  I  obtained  the  records  of  700  vessels  during  the  month  of 
August  in  different  years.  Vessels  bound  South  by  the  old  route,  were  in  the  habit  of  passing  through  thb 
square,  always  aiming  to  make  a  S.  S.  W.  or  south  course  through  it.  And  of  these  700  records  as  to  the 
wind,  600  gave  the  wind  directly  ahead  fbr  the  South  or  S.  S.  W.  course.  To  convince  any  one,  then,  who 
believes  in  the  records  examined,  that  a  vessel  in  this  part  of  the  route  to  Rio  would  generally  find  the  winds 
ahead,  did  not  require  that  a  vessel  should  be  sent  there  actually  to  try  it,  for  bere  was  the  experience  of  700 
▼essels,  600  of  which  had  found  the  winds  adverse  for  a  southerly  course. 

But  certain  navigators  were  not  disposed  to  look  upon  my  investigations  in  this  light.  Forgetting  that 
they  were  the  results  of  actual  observations,  these  persons  were  disposed  to  consider  those  rcsults  thus  an- 
nouncedy  as  theories,  or  matters  of  opinion  of  my  own ;  whereas  they  are  no  more  matters  of  opinion  than  is 
tbe  fact  that  the  trade  winds  blow  is  a  matter  of  opinion.  They  are  nothing  more  nor  less  than  the  sum  of 
the  experieiK^e  of  some  tbousands  of  navigators,  as  to  winds  and  calms. 

The  effecthas  been,  that  though  many  shipmasters  have  at  once  perceived  the  bearing  of  these  results, 
and  the  correctness  of  the  conclusions  derived  from  them,  and  have  readily  adopted  them,  still  others  have  re- 
jected  them  altogether,  or  only  partially  adopted  them. 

It  has  not  unfrequently  happened,  as  I  perceive  by  the  Log-books  returned  to  me,  that  a  navigator  will 
put  to  sea  and  stand  boldly  out  for  the  new  route.  But  after  awhile,  the  wind  comes  out  ahead.  He  then 
gets  frightened,  abandons  it,  has  a  long  passage,  and  lays  the  blame  to  the  new  route. 

I  have  never  claimed  for  any  of  these  routes  an  exemption  from  liability  to  head  winds.  On  thecontrary, 
I  expressly  show  that  a  vessel  by  any  of  the  routes  proposed  by  me  rs  liuble  both  to  head  winds  and  calms ; 
and  not  only  so,  I  have  shown  the  chances  of  both  against  her. 

I  may  here  remark  that  I  have  never  yet  heard  of  a  navigator  complaining  of  the  new  route  and  a  loog 
passage  by  it,but  what,  when  his  abstract  Log  came  to  be  examined,  it  did  not  appear  that  the  fatilt  was  quite 
•8  much  with  him  as  witb  the  route.     For  instance,  I  have  drawn  certain  lines  or  tracks  to  show  the  route 
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recommeDded.  Tbese  lines  are  intended  to  sbow  the  route  that  vessels  should  take,  not  the  track  that  they 
should  make.  Vessels  taking  such  routes,  should  be  guided  by  these  lines  as  to  the  general  direction  whicb 
they  ought  to  pursue.  It  was  never  intended  tbat,  witb  fair  winds,  they  should  make  the  zig-zags  of 
tbese  lines.  But  some  navigators  have  inferred  that  there  was  virtue  in  these  lines  themselves ;  that  they  must  be 
followed  as  rigidly  and  as  closely  as  tbough  tbey  marked  out  a  channel-way,  on  eitber  side  of  whicb  if  a  vessel 
sbould  fall,  she  would  find  herself  in  difficulty.  Accordingly,  abstracts  tbat  have  been  returned  to  me  show 
frequent  instances  wherein  vessels,  after  having  been  beaded  oS  from  tbe  projected  track,  bave  had  the  winds 
perfectly  fairfor  pursuingtheirstraigbt  course  onward,  yet  they  bave  nevertbeless  proceeded  to  make  a  head 
wind  of  such,  and  to  beat  back  out  tbere  on  tbe  open  sea,  for  tbe  purpose  of  getting  back  on  the  track  pro- 
jected. 

Suppose  tbat  sbip  A,  makes  an  uncommonly  quick  run  to  a  given  port,  and  that  she  gives  ber  track  to  B ; 
B  attempts  it,  but  is  headed  offl  Now  B  firom  tbis  new  position  will  not  attempt  to  go  out  of  his  way  to  get 
actually  in  tbe  wake  made  by  A ;  but  B  will  sbape  bis  course  by  that  of  A  and  run  by  it ;  and  consider  tbat  he 
is  following  it,  wben  he  is  near  it.  This  is  what  I  wisb  vessels  to  do  with  regard  to  the  routes  that  I  have 
projected  for  tbem.  Do  not  go  out  of  your  way  to  get  oa  those  tracks,  but  consider  yourself,  unless  especially 
directed  otberwise,  to  be  in  good  position  when  you  are  within  one  or  two  hundred  miles  of  the  projected  track 

according  to  the  quantity  of  sea-room. 

Therefore,  wben  you  are  near  the  projected  track^  consider  yourself  in  as  good  a  position  as  thougb  you 

were  actually  on  it. 

For  the  purpose  of  affording  navigators  and  sbip  owners  an  opportunity  of  comparing  the  new  and  the 
jold  routes  togetber,  and  of  drawing  tbeir  own  conclusions  as  to  the  advantages  of  the  routes  recommended  by 

me,  Professor  Flye  has  taken  at  random,  and  just  as  tbey  came  to  hand,  a  number  of  tracks  by  eacb  route, 

and  has  stated  tbose  for  the  several  months  in  the  tables  below. 

It  sbould  be  borne  in  mind  tbat  this  sbowing,  tbougb  greatly  in  favor  of  tbe  new  routes,  is  not  as  mucb 

so  as  it  will  probably  be  afler  navigators  sball  come  to  understand  tbem  better,  and  to  have  more  confidence  in 

tbem. 

Several  vessels  are  put  down  under  tbe  new  route,  wbich  pursued  it  to  the  equatorial  calms,  became 

fearful  of  fallmg  to  leeward,  abandoned  it  and  ran  over  to  the  eastward  to  fall  in  with  the  old  beateil  track ;  and 

had  long  passages.     Tbe  cases  of  such  will  be  mentioned  under  tbe  head  of  remarks  for  the  several  montbs. 

Thougb  tbere  is  reason  to  believe  tbat  tbeir  passages  were  considerably  prolonged  in  consequence  of  tbus 

abandoning  the  new  route,  yet  they  are  counted  as  among  tbe  vessels  tbat  have  tried  it,  because  of  my  desire 

not  to  overstate  the  advantages  of  the  new  route.     I  prefer  to  err,  if  it  all,  on  tbe  safe  side. 
61 
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COMPARISON  OF  PASSAGBS  BT  TH£  NBVST  AND  BY  THB  OLD  ROUTB  TO  THE  LINfe. 

POR  JANUARY. 


NEW  ROUTE. 


Namo. 


Sllip  Chlcora    . 
Bchooner  Boston 
BbipMontreal  . 
Biig  New  Castle 
Bark  Ocean  Bird 
Sliip  Aar(»a .    . 
Pilot  Boat  Anonyma 
Bark  Irabelita  Hyoe 
U.  S.  Store  Ship  Supply 
Bark  Agnea 


SaUed. 


1848Jan.21 


1849 


1850 


Where  boand. 


lioston  to  Canton  .  .  . 
Boston  to  Caliromia  .  . 
Boston  to  Sand^ch  IsPds 
Boston  to  Califomia  .  . 
New  Tork  to  Califoroia 
Nantucket  to  Califomia 

Boston 

N.  Tork  to  Peraambuco 
Ncw  York  to  Rio  .    .    . 


9  New  York  to  Rio  . 


Mean 


Crossed 
the  Line. 


Dy«l 
26j27»0(yW 

32130  00 

24  30  90 

38  26  40 
3825  30 
3524  00 

25  29  40 
2730  00 
35  33  00 
3227  00 


u 


^ 

Dy. 


312 


31  i> 


283.10 


28.31 


OLD  ROlrt^E. 


Name. 


Don  Juan  . 
New  Jersey 
Recovcry  . 
Ncw  Jersey 
Tyber  .  . 
Clifibrd  Wayne 
EUzabeth    .    . 


SaUed. 


Where  bound. 


1843Jan.l6Boeton  toChina    .    .  . 

18'salem  to  Manilla  .    .  . 

1802        15lSalem  to  Suroatra     .  . 

1842        26  Boston  to  Calcutta    .  . 
1839        95  Boeton  to  New  Hoiland 

1835        22  BoBton  to  Rio    .    .    .  . 

1841        13  Solem  to  South  Sea  .  . 


Mean 


Crossed 
the  Lliie. 


Djsj 

33  22*31' W 

3l|22  30 


23  07 

17  33 

3822  36 

2520  36 

41(21  00 


221 


31.6 


149.43 


21.23 


H 


37 


31 
31 
43 
3S 
44 


257 


36.7 


There  is  less  difierence  between  the  two  routes  in  this  month  than  at  any  other  season — still  there  is  a  de- 
cided  gain.  The  mean  longitude  in  which  the  vessels  crossed  the  equator,  was,  by  the  new  route,  28°  31', 
by  the  old  21°  23'.  But  the  time  thence  to  clear  Cape  St.  Roque,  is  by  the  new  route  3.9  days,  against  5.1 
by  the  old,  or  a  total  gain  ofone  day  and  a  half  by  the  new  route. 

Three  of  those  vessels  by  the  new  route  departed  from  instructions  when  they  got  near  the  equatorial  calms 
and  went  to  the  east  of  Long.  27°.  These  vessels  were  the  New  Castle,  the  Ocean  Bird,  and  the  Aurora. 
They  had,  severally,  to  the  Line,  38,  38,  and  35  days.  Now,  if  we  exclude  these  as  vessels  which,  according 
to  their  log,  did  not  stick  closely  to  the  new  route,  the  average  January  passage  would  be  brought  down  to  28.7 
days  to  the  Line,  and  31,7  to  clear  Cape  St.  Roque,  which  would  show  a  gain  of  5  days  in  favor  of  the  new 
route,  for  this  month.     And  this  gain  I  expect  will  be  realized. 


FOR  FEBRUARY. 


Name. 


ShlpHelena  .  .  . 
U.  8.  Bhip  MaiioD  . 
W.H.D.C.Wright 


NEW  ROUTE. 


Sailed. 


Where  bound. 


1848  Feb  15  New  York  to  Canton 
1850  27  Boston  to  Cvnton  .  . 
1848  9  Baltiniore  to  Rio   .    . 


Mean 


Crossed 
the  Line. 


Name. 


Dysj 
2327WW 

38*30  00 

S4  31  03 


26 
31, 
27 


7569.01 


8589.40 


84 


OLD  ROUTE. 


Toulon    . 

Essez 

Coriolanus 

Metamora 

Cadet 


SaUed. 


1845Febll 
18031        19 

18441  17 
1840  12 
80 


Where  bound. 


Ncw  York  to  Valparaiso 
Solem  to  Calcutta  .  . 
Boston  to  Buenos  Ayres 
Bost^  tn  Buenoe  Ayres 
Boeton  to  MonteTldeo  . 

Mean 


Crossed 
the  Line. 


Dys 
37:21* 


J., 


id^w 


44 19  39 
35^3  09 
33^  00 
34'83  30 


183111.57 


36.6  S9.83 


Dys 
30 

51 

41 

37 

38 


906 

41J 
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The  mean  longitade  in  which  these  vessels  crossed  the  equator,  is  29°  4(y  for  the  new,  and  23?  23'  for  the 
old  route.  The  average  time  required  to  clear  Cape  St.  Roque  after  crossing  the  Lme,  is  4.6  days  by  the  old, 
and  3  days  by  the  new  route.  Thus  exhibiting  a  mean  gain  of  13.2  days  in  favor  of  the  new  route,  in  this 
month,  and  no  difficulty  as  to  clearing  the  land  from  a  point  as  far  as  30^  W.  on  the  equator. 

February  is  one  of  the  best  months  for  short  passages. 

POR  MARCH. 


NEW  ROUrE. 


Name. 


BaUed. 


Schooaer  Midas  .  . 
t'.  8.  Ship  Savannah 
Bark  Klrkland  .  .  . 
SMpHelena  .  .  . 
Bark  Maaon  Bamey  . 
BarkW.H.Shafler. 


Whereboond. 


1848  Mh.lO  Savannah  to  Rio  .    . 

1849  2Bo8tontoRio    .    .    . 
7  Baltimore  to  Rio   .    . 

lINewYorktoRio.    . 
SO.N.  Tork  to  Bnenoa  Ayrei 
18  Boston  to  Tahiti    .    . 


Mean 


Crossed 
the  Line. 


asas-oyw 

2329  50 
2134  28 
1941  90 
3729  30 
37^  15 


165! 


27.5, 


b 

31 


OLD  ROUTE. 


—    Name. 


Sarab  .  .  . 
Medora  .  .  . 
Dawn  .  .  . 
Clitrord  WajTDe 


39 

I 
40 

197 


Bailed. 


Wherebonnd. 


1846|BiIh.l8  BoMton  to  Madras 


1845 
189S 
1839 


31 


toManilla 


4  Eastport  to  Brasil 
4  Bosloa  to  Batavia 


Mean 


CroMed 


4^18»4yW 

323  00 
20  00 
43  23  18 


17S 


D>« 


44 


187 
46? 


In  March  we  have  six  trips  bj  the  new,  an(}  four  by  thc  old  route.  The  mean  place  of  crossing  by  the 
former  is  31^  56^,  by  the  latter  21^  15^.     Here  the  new  route  leads  the  old  16|  days  to  the  Line. 

The  Helena  fell  to  leeward,  steered  North  and  recrossed  the  equator  in  37^  W.  From  this  longitude  she 
was  dear  of  Cape  St.  Roque  in  three  days,  and  made  the  passage  from  New  York  to  Rio  in  34  days. 


FOR  APRIL. 


NEW  ROUTE. 


Naaie. 


Barlc  Inbelita  Hyne 
Barlc  ClMlcedonj 
'Bliip  Dencalion    . 
Btiip  HoTibarf  .    . 
Brig  R.  de  Zaldo  . 
Bark  Hazard    .    . 
Staip  Waabingloa  Allaton 
Sbip  Hoaqoa    .    . 
fibip  Horabiiif  .    . 
Bbip  Tartar      .    . 
fibipMeiBiMm  .    . 


SaUed. 


lS4aAp.2£ 


1849 
tt 

1848 
1849 
1850 
1849 


Wbereboand. 


Vew  Tork  to  Rio  .  .  . 
Vew  Tork  to  B.  Ayrea  . 
Boeton  to  Callae  .  .  . 
Bosloa  to  Hooff  KoQf  . 
Ricbmond  to  Babia  .    . 


4  Boston  to  Batavla     .    . 
21  Boiton  to  Calcntta    .    . 

6  New  Tork  to  Canton    . 
13  New  Tork  to  Canton    . 

3  New  Tork  to  Cbina 
li  New  Tork  to  CalilhmU 


Mean 


CroMed 
tbe  Line. 


27»»17'W 
60I3159 
33133  25 
24)2930 
3837  00 
23|25a9 
29|28  00 
2025  00 
28|30  00 
23*25  00 
19*28  45 


315 


98.6 


ft>PS 

Dy» 
29 

64 

34 

26 

40 

24 

32 

22 

34 

25 

21 


351 


3i.e 


OLD  ROUTE. 


Nama. 


Sirene    .    . 
MaryCbiltoo 


I 

I  Potomac 
Telemacbna 
Meiamora  . 


Sailed. 


1845|Ap.  12  Pbiladelpbia  to  B.  Ayies 
1:  New  Tork  to  Rio 
92  Baltimore  to  Mootevideo 
aNewbofjrport  to  Batavfa 


1839 
1899 
1838 
18QB 
1841 


21 


Wberebouid. 


7  Boatoa  to  Bneiioa  Ajrrea 


Mean 


Croaaed 
theLine. 


S27WW 
3627  00 
3525  36 
3522  00 
4394  IS 
4594  11 


»4 


37.3 


ll 

38 
38 
37 


SO 
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In  April,  we  have  for  comparison  six  tracks  by  the  old  and  eleven  by  the  new  route,  with  an  average  saving 
of  more  than  a  week  in  favor  of  Ihe  latter ;  notwithstanding  the  bad  luck  of  the  "  Chalcedony."  That  vessel, 
when  she  got  to  the  equatorial  calms,  committed  the  mistake  of  going  too  far  east.  She  went  as  far  as  24^ 
and  was  32  days  in  the  "  doldrums,"  between  latitude  2°  and  6°  N.  This  is  the  longest  passage,  of  which  I 
have  received  any  account,  by  the  new  route.  It  might  be  rejected  because  of  the  departure  from  this  route  in 
going  so  far  to  the  eastward,  but  this  is  a  mistake  which  navigators,  I  find,  are  liable  to  make  ;  and,  therefore, 
I  have  preferred  to  count  it.  On  the  other  hand,  if  extraordinary  long  passages  by  the  old  route  had  been 
sought  for,  they  might  have  been  found  of  more  than  100  days  in  length.  , 

So,  too,  with  the  Brig  R.  de  Zaldo.  She  was  becahned  for  13  days  in  the  "  Horse  Latitudes,''  between 
Utitude  34^  and  36°  N.,  and  5  days  in  the  equatorial  calms,  between  4°  N.  and  the  Line  ;  also,  the  "  Wash- 
iogton  Allston."  Sbe  went  as  far  as  22°  W.,  and  was  seven  days  becalmed  in  the  equatorial  ^^  doldrums," 
between  5°  N.  and  the  Line. 

Now,  if  these  vessels,  with  the  light  southerly  winds,  which  they  met  after  losing  the  N.  E.  trades,  had  not 
been  afraid  of  falling  to  leeward,  so  as  not  to  weather  Cape  St  Roque,  they  no  doubt  would  bave  done  much 
^etter. 

Instead  of  running  obliquely,  say  an  £•  or  an  E.  S.  E.  course  along  the  equatorial  calms,  they  should 
have  endeavored  to  beat  due  South  across  the  Line,  so  as  to  get  clear  of  them  in  the  least  time  possible.  By 
lanning  along  to  the  eastward,  they  got  into  that  part  of  the  ocean  where  these  calms  are  most  obstinate. 

If,  therefore,  we  omit  these  three  vessels  from  the  count,  as  not  coming  justly  within  the  rule,  we  shall 
have  a  difference  of  13  days  in  favor  of  the  new  route  for  this  month.  But  retaining  them,  there  is  still  a  dif- 
ference  of  more  than  a  week  in  favor  of  the  new  route  for  April. 

Q(9p»The  new  route  is  much  less  liable  to  cahns  tlian  the  old. 


FOR  MAY. 


NEW  ROUTE. 


Name. 


Balled. 


Wbere  Boand. 


Croned 
the  Lioe. 


OLD  ROUTE. 


Name. 


Sailed. 


Wtaere  Botmd. 


Croesed 
the  Line. 


I 


Scbooner  WlImiBfton 

iarkW.H.D.C.Wrigbt 

fihipJ.  aAdami 

Sbip  Tonqain 

Brif  Smyma 

Sliip  Tsar    . 

8bip  Montaak 

Bblp  MiltOQ . 

Sliip  Biam    • 

Bbip  Oneid» 


1849 


18i8|My.8a|Baltimore  to  Babia 
Baltimore  to  Rio  . 
Boeton  to  Cliiua 
BoetontoMadraa. 
Boston  to  Cape  Town 
to  Honolnlu 
.  T.  to  Van  Diem>8  L'nd 
toMadraa. 
SJBoetontoManiUa 

York  to  Canton 


87 

30 

U 

14 

laBoetont 

laN.' 

S9Boetont 


94New1 


Dys 

45 

33 


4537 


36 

50 

3334 

37 

31 

9739 

31 


341 


Mean 


34.1 


33  41 
00 

30  00 

31  00 
00 

39  00 

31  10 

00 

16 


Dy» 

48 

36 
31 
30 
53 
36! 
99 
33 
39 
33 


367 
36^ 


Unicom .  . 

St.  Paol .  . 

Albion   .  . 

Albion  .  . 
Cbalcedony 

AbigaU  .  . 

Harriet  .  . 

Ann  .    .  . 


1843  My.l3  Boeton  to  Manllla     . 

1840  29SalemtoManllla.    . 

1 838  96  New  Tork  to  Ch ina . 

1830  10  New  Tork  to  Cbina  . 

1835  ^  7  Boston  tn  Cape  GM  Hope 

1849  93  Boston  lo  Pacil&c  .    . 

1899  91  Baltimore  to  Lima    . 

1833  91  Salem  to  Somatra 


Dy«| 
aftSSWW 

so^i^soo 

43p3  50 
40|35  00 
34134  51 
40I99OO 
5l!37  50 
54196  06 


340 


"5 

41 
46 
49 

36 
43 
54 

57 

360 


43.5! 


45. 
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For  this  month,  we  have  the  means  of  ten  tracks  for  the  average  for  the  new,  and  eight  by  the  old  routes. 

I  have  nothing  to  say  about  tlie  schooner  "  Wilmington,"  except  that  she  appears  to  have  had  bad  luck, 
as  vessels  by  every  route  wiil  occasionally  have.  Sbe  was  becalmed  9  days  between  the  parallels  of  5°  and7^ 
North. 

The  brig  "  Smyma,"  after  getting  down  to  the  region  of  equatorial  calms,  departed  form  the  new  route 
and  went  as  far  as  17^  3(y  W.,  where  she  was  fighting  with  calms  and  baffling  airs  for  13  days,  for  that  is  the 
time  it  took  her  to  get  from  9°  to  2°  North. 

Yet  notwithstanding  all  this,  the  average  of  all  their  passages  by  the  new  route,  counting  the  "  Smyrna," 
which  went  part  of  the  way  only  by  the  new  route,  is  8.4  days  less  than  by  the  old. 

If  we  exclude  the  "  Smyrna'*  from  both,  the  new  route  would  show  a  gain  on  the  average  of  10  days 
for  May. 


FOR  JUNE. 


NEW  ROUTE. 


OLD  ROUTE. 


Name. 


Bark  Ann  Hood  .  .  . 
8hip  Stmiiel  Btmell 
Siiip  Cbarleeum  .  .  . 
Bark  Sazonviile  .  .  . 
Sfaip  Prince  de  Joinville 
BmrkChftnning  .  .  . 
Sbip  Venconver  .  .  . 
Bark  W.  H.  D.  C.  Wright 

Cleora 

France 


SaUed. 


Where  bcund. 


1848  Jon.SS  New  York  to  Rio . 
S  New  York  lo  Canton 
aNew  York  to  Cailao. 
4  Boston  to  Calcntta    . 

18  New  York  to  China . 

4  New  York  to  Rio  .    . 

S3  Boston  to  Canton  .    . 

1849  S3Baltimor(9toPemambaco 
1848        ]  1  Boston  to  Rio   . 

4NewYorktoRio 


Mean 


Croesed 
the  Llne. 


h 


Dysj 
37  3aWW 

9334  97 

36  27  17 
3523  95 

39^3  15 

2827  47 
32'28  00 
3028  48 
38'28  34 


3341 


33.4 


Name. 


Dysl 
40 

24 


Niantick 
Sartelle . 
Ronaldton 
Oscar  . 
Oscar  . 
Emerald 
Mars .  . 
Camlina 
Jassore  . 


358 
35.8 


Salled. 


1844 

1847 

1844 

1843 

1843 

1827 

1 

1844 

1835 


Wbereboond. 


Jon.  5  Sag  H.trbor  to  Paciiic 

7|NeWYorktoChina. 

7jNew  York  to  Canton 
19  New  York  to  China  . 
ll|New  York  to  Cbina  . 

TJBoston  to  CaicaUa  . 
16  Boston  to  Calcatta    . 

2  Salem  to  India     .    . 

6  Boston  to  Batavia     . 


Mean 


Crossed 
tbeLino. 


Dysj  I 

461 19*00^ 

57J249O 

34'33  00 

(124  00 
90  30 
39|24  00 
4524  04 
4528  00 


374 
41.5 


Ilys 
49 

60 

rr 
37 

38 
40 
49 
48 

47 


,44.3 


In  the  month  of  June,  vessels  are  recommended  to  go,  under  certain  circumstances,  as  far  East  as  28^, 
and  to  cross  the  equator  in  about  30^  W.     See  the  route  for  Rio  for  that  month,  p.  352. 

The  meau  crossing  place  of  these  ten  vessels,  whose  tracks  are  given,  is  in  Long.  28^  50'  W.  on  the  equa- 
tor.     By  the  old  route  it  is,  for  the  mean  of  9,  in  23°  44',  or  5°  further  East. 

The  shortest  way  generally  of  clearing  the  equatorial  calms,  is  to  go  straight  across  them  by  a  North  or 
South  course  In  their  belt,  the  light  airs  that  blow  are  really  baiBing  winds  which,  for  the  most  part,  are 
fjrom  the  soutbward*  As  you  go  East,  this  belt  of  calms  grows  wider,  and  therefore  the  more  difficult  is  it  to 
be  crossed. 
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As  a  generalrule,  when  a  vessel  gets  into  this  region  of  light  airs  and  calmSy  she  should  always  prefer 
that  tack  on  which  she  can  make  the  most  southing.  It  is  evident  from  the  direction  in  which  this  calm  belt 
lies,  that  a  vessel  that  attempts  to  fan  along  to  the  eastward  in  it,  is  not  only  making  no  progress  in  crossing 
it,  but  that  she  is  running  along  its  length,  and  therefore  prolonging  herstay  in  it. 

Vessels  bound  to  South  America  and  attempting  the  new  route  in  June,  are  recommended  not  to  go  far* 
ther  East  in  the  calm  belt,  if  it  can  be  avoided,  than  Long.  28^  W. 

The  vessels  whose  passages  are  longest  for  June,  foUowed  the  new  route  till  they  lost  the  N.  E.  trades  ; 
and  then  for  fear  of  falling  to  leeward,  abandoned  it,  and  went  running  along  to  the  eastward  in  the  belt  of 
equatorial  calms — whereby  they  no  doubt  considerably  prolonged  their  passages.  Thus  the  "  Ann  Hood,** 
the  "  Charleston,"  and  the  "  Channing,'*  went  as  far  as  23°  W.,  and  they  were  delayed,  severally,  16,  10  and 
8  days  in  crossing  the  calm  belt.  The  "  Saxonville''  and  "  Prince  de  Joinville"  went  as  far  as  16°  W., 
and  were  delayed,  the  former  11,  and  the  latter  8  days,  in  consequence  of  prolonged  calms  and  baffling 
winds. 

Yet,  notwithstanding  the  bad  luck  which  thus  prolonged  the  sum  total  of  their  passages  53  days,  the  ave* 
rage  of  the  10  by  the  newroute  to  the  Line  is  less,  by  8  days  and  a  little  over,  than  the  average  forthe  same 
month  by  thc  old  route. 


POR  JULY. 


NEW  ROUTE. 


Nftme. 


Bri;  Cohansey 
Bark  Mary  EUeii  . 
Bturk  M indoro  .    . 
Stiip  Caniiace  .    . 
Bark  Maaou  Bamey 
Sliip  Sartelle    .    . 
Ship  Thoe.  Perkina 
Brig  Josepb  Butler 
Bhip  Carrington   . 


SaUed. 


1846 


1849 


JiiIyH 
20 
6 
12 


Wbere  Bound. 


N.  Tork  to  RioGrande  . 
NewYorktoRio  .  . 
Boston  to  Rio  .... 
New  Tnrk  to  Canton    . 


Sl  N.  Tork  to  Buenos  Ayre.< 

S3jNewYork  toMauritius 

191  New  York  to  Califomia 

SJNantucketto  Callfomia 

4  New  York  to  Canton     . 


Meap 


Crossed 
the  Line. 


OLD  ROUTE. 


2L. 


Name. 


Dysl  u>8 

41 37WW     44 


39S0  05 
5033  00 
3328  00 
5330  39 
4823  30 
34SI  00 
34  31  00 
S7  30S0 


358i 


I  385, 


39.1 


1 


|43.8, 


George  . 
Thoia  . 
Erie  .  . 
Henry  . 
Brookllne 


ElaUed. 


1897 
1832 
1836 
1803 
1839 


July  4 
30 
S8 
19 
37 


Wbere  boand. 


Salem  to  Calcutta     . 
Saf  Harbor,  (wbaUng) 
N.  York  to  Buenoe  Ayres 
Salem  to  Batavia .    . 
Salem  to  Manilla 


Croeaed 
tbeLine. 


15yij 

4l|l8-34'W 
44  18  00 


23  40 

19  98 
21  13 


340 


48. 


H 

1S 


l>yi 
43 


54 

"«7 
5M 


July  is  another  difficult  month  for  short  passages,  because  of  the  breadth  of  the  belt  of  equatorial  calmS| 
and  the  prevalence  of  the  S»  W»  monsoons.     When  you  get  east  of  28°  W.,  these  winds  are  found  topreYail 
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in  the  summer  and  fall,  from  S.  S.  E.  to  S.  W.  almost  constantly,  and  they  are  liable  to  be  encountered  any- 
where  between  l^  N.  and  13^  N.  To  the  west  of  28^  they  do  not  blow  so  regularly,  nor  do  they  cover  so 
broad  a  belt. 


FOR  AUGUST. 


NEW  ROUTE. 


OLD  ROUTE. 


Name. 


Bark  Callego    . 
Bark  Katbleen 
Bark  E.  Coming 
Bark  Brazillero 
Bark  Kirkland 
Brig  ItidepeDdence 
Ship  EstberHary 
Bark  Rover  .    . 
ShipMalabar  . 


SaUed. 


Wbere  boand. 


1848 


Aiig.6  Ricboiond  to  Rio  . 
24  Richmond  to  Bahia 
19  Baliimore  to  Rio  . 
29  Ricbmond  to  Rio  . 
IRichmond  toRio  . 
16  New  Tork  to  Rjo  . 

3  Boeton  to  Rio   .    . 
4'New  YorktoRio. 

4  New  York  to  Callao 


Croned      ^  g"  I 
tbeLinc.     ctf 


Name. 


Mean 


42  29»17'W 
52  26  45 
3527  3&- 
34  29  00 
4231  25 
4532  34 
36  33  13 
37-27  32 
4627  40 


1  Uys 
45 

54 

37 
36 
45 
48 
40 
39 
49 


369, 


393 
43.7 


Central  America 
Catliarine  .    .    . 
Bratin    .    .    .    . 
Phcenix  .   .    . 
Cadet     .    .    .    . 


BaUed. 


Wbere  boond. 


1831 
1843 
1845 
1821 
1840 


Aug.  3^  Baltimore  to  Pacific  .    . 

12  Baltimore  to  Mmitevideo 

^IBoetontoCalcutta    .    . 

J27  Boeton  to  dumatra    .    . 

152  Boaton  to  Montevideo    . 


Mean 


Crossed 
tbe  Line. 


Uy* 
35  23*44' W 

50|26  36 

4325  00 

40  '24  00 

4523  00 


liyii 
38 

53 

46 

44 

48 


42.6 


45.8 


August  is  another  bad  and  the  worst  month.  Here,  also,  we  have  the  tracks  of  nine  vessels  by  the  new 
route.  But  the  rnean  of  them  show  an  average  gain  of  only  1.6  days  to  the  equator,  and  of  2.1  to  clear  Cape 
St.  Roque. 

The  mean  longitude  of  crossing  the  equator  in  this  month  is  29°  30'  by  the  new  route,  and  24°  30'  by  the 
old.  From  the  former  it  requires  only  2.4  on  the  average  to  clear  Cape  St  Roque ;  whereas  from  the  latter 
3.2  days  are  required.  In  this  fact  navigators  will  see  that  there  is  no  difficulty  in  crossing  as  far  to  the  West 
as  recommended  by  me  for  this  month.  Fourteen  days  is  the  average  of  the  time  required  by  those  9  vessels 
to  cross  the  belt  of  equatorial  calms  and  monsoons ;  and  every  vessel,  except  3,  went  furlher  to  the  eastward 
than  is  recommended  by  the  route,  and  the  average  of  these  three  in  crossing  this  belt  is  14  days. 

The  "  Kathleen"  went  as  far  as  24°  West,  and  was  27  days  becalmed  in  crossing  this  belt.  The  Inde- 
pendence  went,  as  was  lecommended,  and  was  becalmed  18  days.  Two  others,  12  days  each.  The  passage 
for  this  month,  when  the  new  route  shall  be  properly  followed,  will  be  considerably  shortened. 
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FOR  SEPTEMBER. 


NEW  ROUTE. 


OLD  ROUTE. 


Name. 


SaUed. 


Wbere  bomid. 


i 


Bark  W.  H.  D.C.  Wright  1848  Sepl9,BaIuiuore  to  Rio 


Brig  R.  de  Zaldo 
Bark  Palmetto . 
Brig  Impcriai  . 
Brig  Lion  .  . 
SbipOriental    . 


1849 


2|Baltimore  to  Rio 
1  New  York  to  Rio 
^iNorrolk  to  Rio  . 

nJBoston  to  Rio  . 

11  New  York  to  Canton 


Mean 


Crossed 
tbe  Line. 


D\B| 

45-39  00 
3224  30 
53  32  54 
37|29  00 
3530  30 


235 


39. 


Name. 


I)y  8 

36  Washington 

48  Coromando  . 
35;  Brcwster .  . 
f7  at.  Paul  .  . 
40  Bliza  Ann    . 

37  Carolina  .    . 
I 

Potomac  .    . 


253 


42.1 


SaUed. 


Wbere  boand. 


Croeaed 
tbe  Line. 


li 

«82 


l833Sep  5  New  Tork  to  Batavia 


I  Dys'  Dy§ 

ASil^^SfW     46 


1842  23,BoetontoManilla.    .    .  I 
1847  HJNew  York  to  Concagua 
1841  ll|salemtoManilla  .    .    . 
1833J  15  Ronton  to  Monte  Video  . 

1843  17SalemtoRio     .... 
1835  SNewbnryport  to  India  . 


4226  00 

52|26  14 
35  24  00 
41117  46 


24  14 
7  01 


300 


Mean  142.9 


44 
54 
38 

44 
47 


319 
45^ 


In  September  the  average  passage,  as  shown  by  the  mean  of  six  voyages  by  the  new  route,  is  3.8  days  less 
than  the  average  as  shown  by  the  mean  of  7  per  old  route. 

By  the  old  route  the  vessels  go,  on  the  average,  as  far  as  19°  30^  W.,  and  cross  the  equator  in  23°  bOf. 

By  ihe  new  route  they  are  recommended  to  go  as  far  as  27°,  and  to  cross  in  29°  ;  but  they  have  gone,  on 
the  average,  as  far  as  26°  3(y,  and  have  crossed  in  29°  ;  and  the  average  of  the  time  required  to  cross  the  belt 
of  equatorial  calms  is  14  days ;  so  that  it  does  not  appear  that  there  is  much  hope  of  materially  and  still  further 
shortening  the  September  passage.  The  vessels  that  have  tried  the  new  route  for  this  month,  appear  to  have 
followed  it  well. 


FOR  OCTOBER. 


NEW  ROUTE. 

OLD  ROUTE. 

Name. 

Sailed. 

Whcre  bound. 

Crossed 
the  Line. 

Name. 

Sailed. 

Where  bound. 

h 

Croflsed      ^f 

tbe  Line.    ^  & 

Bark  Lucia  Maria     .    . 
Brig  A.  Hammond    .    . 
BrigEflcbol 

1848 
<( 

184& 

0ctl5 
11 
6 

Buston  to  Zanibar     .    . 
New  York  to  Rio  Grande 
Boston  to  Pemambaco  . 

Mean 

Dys^ 
S^^OWW 
44  34  53 
3435  00 

47 
37 

Lottts 

(JreatBritain    .... 
America 

1833 
1845 
1835 

1 
Oct.l9SalemtoIndia     .    .    . 

20  New  York  to  Cbina  .    . 

35  New  Bedford,  (wbaling) 

DyH 

3524  23 
4828  00 

38 
53 

112 

121 

124|               1  136 

37.3 

1 

40.3 

Mean 

41.3J                |45.3 

In  October  the  new  route  shows  a  practical  saving  of  3.7  days  to  the  Line,  and  of  5  days  to  the  latitude 
of  Cape  St.  Roque.  The  average  crossing  place  by  the  old  route  being  in  longitude  26°  W.,  and  by  the  new 
in  33°  20^. 

Capt.  J.  C.  Hardingof  the  "  Eschol,"  who  crosscd  in  35°  W.,  writes,  "  I  think  favorably  ofyour  route 
aslaid  down  on  your  Charts  ofWinds  and  Currents,  to  the  equator.  When  bound  to  the  east  coast  of  Brazil, 
I  shall  never  think  of  crossmg  the  equator  East  of  Longitude  31°."  The  intersection  of  the  meridian  of  35° 
with  the  equator,  is  too  far  West  to  cross  willingly. 
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It  took  the  ^^  A.  Hammond''  22  days  to  cross  '^  Horse  Latitudes,"  on  the  passage  quoted  above.  Through 
that  part  of  the  ocean,  the  two  routes  are  generally  the  same.  Therefore  liability  to  calms  here,  is  not  peculiar 
to  the  new  route. 


FOR  NOVEMBER. 


NEW  ROUTE. 


OLD  ROUTE. 


Wame. 


BriffMarahall  . 
Bark  Cleora 
^bipAmity  .  . 
BmrkWhitoa  . 
Sbip  Kenaiogton 
Bark  Agnee 


BaUed. 


1848 


Nov.7 
91 
15 
93 
97 
99 


Wbere  Boond. 


Rlcbmond  to  Rio  Orande 
Richmond  to  Rio  .  .  . 
Rotton  loPenang.  .  . 
Vew  Tork  to  Caliromia 
New  York  to  BataTia  . 
Cape  Heaiy  to  Rio  .    . 

Mean 


Croased 
tbe  Llne. 


^l^WW 


36  18 
98  00 
98  04 
30  00 
30  00 


197 


39^ 


Name. 


Dyii 

471 


99 


37 


Boaanna 

Comelia 

Whilon .  * 

Barbara 

Rt^aih 

Roman 

Sarali  Parker .... 

Alawso t 

Cttba 

Emerald     ...... 


1848 
1844 


1841 
1838 
1843 


Wbere  Boond. 


1830  Nov.  5  New  Tork  to  St  Helena 
11  Baltimore  to  B.  Ajrree  . 
98  New  Tork  to  CalifbmU 

1  Saf  Harbor,  (wbalinf )  . 
15  Boston  to  Cbina   .    .    . 

9  New  Bedford  to  Padllc 
14  Boaton  to  BataTin     .    . 

3  New  Tork  to  Balavfa  . 
19  Boaton  to  Montevldeo  . 
94  Salem  t»  New  Zealand 


Croeaed 
tbe  Line. 


*l 


Dys 


496 


«i.8 


93WW 
5898  40 
3595 
3093 
4534 
3595 
34  97 
37  95  00 
4399  19 
5095  96 


55 

97 
49 

47 
97 
37 
40 
45 
53 
451 


45.1 


Thc  mean  of  the  November  passages  gives  9.8  days  in  favor  of  the  new  route  to  the  Line.  The  mean 
crossing  place  is  in  30^  West.  The  "  Cleora"  fell  to  leeward,  crossed  in  36°,  and  had  twelve  days  thence  to 
the  latitude  of  Cape  St.  Roque.  But  the  ^^Rajah,"  by  the  old  route,  and  before  the  charts  were  published, 
crossed  in  34°  West.  She  had  45  days  to  the  Line,  and  only  2  days  thence  to  St.  Roque,  total  47  days — 
which  is  the  passage  of  the  ^^  Cleora"  after  falling  to  leeward  by  the  new  route. 


POR  DECEMBER. 


NEW  ROUTE. 


OLD  ROUTE. 


Name. 


Brif  Andrew  M.  Jonea  . 
Baric  R.  H.  Dooglaie 
Bbip  Virfinian 
Slilp  AJdebarran 
Sblp  Florence  . 
Scboooer  Roebeater . 
Sbip  Goaco  .    . 


Sailed. 


1848 
1849 
1848 
1849 
1848 
1849 
1848 


Wbere  Boond. 


Oec.  1  Rlchmond  to  Peroambnco 
96jIUcbmnnd  to  Rio  .  .  . 
97'New  York  to  Cbina  .  . 
Jt7  Boeton  to  BataTia  .  . 
18  New  York  to  CalifornU 
14|New  York  to  Call/omia 
IS  Boaton  to  India    .    .    . 


Croaand 
tbe  Une. 


Dyi.; 

38|39  55 
33|35  00 

.tsla?  00 

40  97  50 

asjaooo 

9399  90 


936 


33.7 


i! 

40 


Name. 


Derbj 
BraaU 
GttlliTer 
ActiTe 


363 


,37.6 


Salled. 


1895 
1841 
1806 
1801 


WbereBonnd. 


Dec  13,8alem  to  Batavia  . 

SBoaton  to  Somatra 

99  Boaton  to  Calcntta 

19  Salem  to  Cblna    . 


Mean 


Croaaed 
IbeLine. 


F 


Dy»| 
3i;94»31'W 

4391  30 

30'99  10 

41t90  00 


154 
3bI 


47 
43 
44 


m 
49 


In  December,  the  ^'Andrew  M.  Joues,"  when  attempting  the  new  route,  fell  to  Ieeward|  crossed  the  equa- 

tor  in  34^  3(y,  and  yet  cleared  C.ape  St.  Roque  2  days  sooner  than  vessels  by  the  old  route  usually  do.     In  this 
62 
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montb,  the  calms  are  generally  between  the  ^quator  and  4^  N.,  and  it  takes  a  vessel  6  day^on  the  average  to 
cross  them. 

I  have  thus  taken  the  trouble  to  quote  a  number  of  passages  for  every  month  of  the  year  and  by  each  route, 
that  navigators  may  the  better  judge  for  themselves  as  to  the  merits  of  the  two  routes. 

It  will  be  observed  that  the  length  of  the  passage  by  both  routes,  depends  very  much  upon  the  season : 
July  and  the  old  route  giving  the  greatest  average,  which  is  48  days ;  the  most  tedious  month  by  the  new  route 
is  August^  which  gives  41  days  as  the  average. 

In  January  there  is  but  little  difierence  between  the  two  routes  according  to  the  passages  quoted,  thougfa 
according  to  my  investigations,  the  average  passage  by  the  new  January  route  should  be  less  than  30  days; 
and  when  it  comes  to  be  tried  fairly^  sucb,  I  ezpect,  will  be  the  result. 

February  and  March  are  famous  months  for  quick  passages.  The  new  route  saves  about  two  weeks  on 
the  average  for  each  of  these  months. 

When  a  vessel  finds  herself  pinched  for  room,  she  should  never  hesitate  to  pass  inside  of  Femando  do 
Noronha ;  and  vessels  bound  around  the  Cape  of  Good  Hope,  will  find  it  to  their  convenience  to  cross  the 
equator  further  to  the  East  than  they  would  if  bound  to  South  America  or  around  the  "  Hom.'* 

I  have  heard  complaints  of  the  new  route  from  but  two  vessels  that  have  returned  me  abstracts  of  their 
logs,  so  that  I  might  judge  whether  their  complaints  were  well  grounded.  These  two  vessels  were  the 
"  Oceanus,''  in  1848,  and  the  "  Clarissa  Perkms,''  in  1849.  And  it  is  but  just  to  remark  that  the  complaint, 
as  to  the  ^^  Perkins,"  comes  from  others,  and  not  from  her  master. 

I  do  not  claim  for  vessels  on  the  new  route  an  exemption  either  from  head  winds,  baffling  airs,  or  calms. 
On  the  contrary,  I  expressly  show  that  vessels  on  the  new  route  are  liable  to  all  these.  Nor  do  I  claim  for  the 
new  route  short  passages  invariahly.  I  only  claim  that  the^average  of  the  passages  by  the  new  route  will  be 
shorter  than  the  average  of  the  passages  by  the  old.  I  could  name  a  fine  sailing  frigate,  that  had  a  passage 
to  Rio  of  100  days  by  the  old  route.  I  could  cite  the  case  of  other  public  vessels,  that  have  had  like  passages, 
and  of  merchant  vessels  that  have  had  150  days  by  the  old  route.  But  these  are  the  exceptions  and  not  the 
mle.     So  doubtless,  too,  there  may  be  occasionally  long  passages  by  the  new  route. 

But  to  show  that  it  is  not  the  fault  of  the  new  route  that  the  ^^  Oceanus"  had  a  passage  of  117  days  to 
Rio  and  the  ^^  Clarissa  Perkins"  83,  I  quote  abstracts  of  their  logs,  by  which  it  will  appear  that  there  is  eveiy 
reason  to  believe  that  both  vessels  wonld  have  had  fair  passages  to  Rto,  if  the/  had  stuck  to  the  new  route. 


Letter  and  Log  of  Captain  W.  A.  Sullivanj  ofthe  Brig  "  Oceanus.^'* 

"  I  have  crossed  the  equator  to  the  East  Indies  eight  times  to  Canton — twice  to  Calcutta ;  have  generally 
crossed  in  28^  W.,  and  twice  have  had  to  tack  to  the  eastward  in  4P  30^  South,  in  the  months  of  April  and 
June ;  and  this  passage  I  have  met  with  less  wind  and  stronger  current  than  it  has  been  my  fortune  ever  to 
have  met  with  before. 
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Ahstract  Log  qf  the  Brig  "  Ocetmus,^*  W.  A.  Sullivan,  from  Boston  to  Bio,  1848. 


OaM. 


Latitude, 
at  noon. 


Longitude, 
at  noon. 


Currents, 
(Enota  per  liour.) 


Varintion 

cbHTVtd. 


Bar. 


TaEB.9A.H 


Alr.     Wster. 


Wind>. 


Mar.  13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 
26 

.  27 
28 

29 

30 

31 

April  1 

2 

3 

4 
5 
6 
7 
8 
9 


10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 


No,  obse'ii. 
((   (( 

((  (( 
37«12' 
36  44 
36  65 
34  35 
32  55 
30  38 
28  39 
26  24 
24  32 
23  02 
22  14 
20  44 
20  29 

18  46 

19  03 
16  31 
16  39 
16  30 
14  31 

13  29 
13  40 
11  03 

8  42 


6 
3 

2 
1 
0 
1 
2 
3 
3 
3 
2 
1 
1 
0 
0 
0 
0 
0 


42 

57 

00 

39 

44  N, 

39  S. 

10 

05 

67 

40 

00 

56  S. 

20 

44 

10 

15 

20 

16 


S. 
S. 

s. 
s. 
s. 

No  obse'n 


No  obse'n. 
((   (( 

((   (( 

64°  IC 
60  06 
57  63 
57  10 
55  58 
53  49 
52  06 
49  26 
47  22 
47  55 

47  25 

48  27 
47  24 

47  10 
46  02 
46  42 
45  02 
42  34 
41  18 

38  66 
37  66 

36  40 
35  23 

33  20 
31  17 

31  22 
31  37 
31  38 
31  50 
30  69 
62  50 
35  10 

34  12 

37  15 

39  40 

39  12 

40  20 

41  01 

40  59 

41  20 

42  00 
No  obse'n 


0.9 
0.9 
1.0 
0.3 

0,3 


N.  65°  E. 

((  C( 

((  (( 

S.  66^W. 

None. 

S.45°W. 

3  Whale. 

4  Whale. 

(( 

(( 
(( 


South    0.4  per  h. 

S.S.W.0.4     " 

None. 
(( 
(( 
(( 
(( 


WiN.  0.4  tcnths. 
''      0.4      " 
<<      0.5      " 
"      0.8      " 


W.N.W.0.8" 
7« 
5  tenths. 
1.0    " 


West, 

W. 

W.IO^N. 

W. 

W.byN, 


(( 
(( 


(( 
W.N.W. 


(( 
(( 
(( 
(( 


,1.0  " 
1.5  « 
2.5    " 

2.5  " 

2.6  " 

1.8  " 
1.5   " 

1.9  " 
1.9  " 
1.02" 
2.00" 
1.5   " 


40" 

45 

42 

45 

50 

62 

71 

66 

66 

68 

74 

74 

74 

78 

69 

74 

74 
74 
73 
74 
73 
73 

72 
71 
74 
73 
71 
76 

75 
76 
76 
76 
81 
84 
84 
84 
81 
81 
76 
76 
76 
76 
76 
76 
76 


42° 

62 

68 

68 

68 

68 

66 

64 

72 

66 

66 

69 

70 

70 

70 

69 

69 
71 
71 
69 
69 
69 

70 
70 
69 
69 
69 
70 

70 
72 
72 
72 
76 
81 
78 
78 
76 
70 
66 
70 
70 
70 
70 
72 
72 


N.  W.  cloudy. 

W.  « 

S.  W.  and  Tarkble. 

S.  to  W. 

Variable  from  W. 
((  (( 

S.W. 

(( 

N.  W.  by  W. 

W.  S.  W. 

S.  W. 

S.  W.  by  W. 

S.  W.  fresh  breest. 

S.  E.     «        " 

S.  E.     "        " 

Latter  part  caka.     12  to  12  a. 

M.  S.  E.,  easterlr  heavy  gale. 

S.  W.,  westerly  brisk. 

S.  E.,  easterly  fresh  breeze. 

S.  E.,       "        " 

S.  S.  E    "        "andsqualls. 

S.  S.  E  and  E.  S.E.  moderate. 

S.  E.  and  E.  S.  £.  squaUs  and 

calms. 

S.  S.  E.  to  S.  moderate. 

S.  S.  E.  to  S.squallsandrain. 

S.  S.  W.&N.byE."         " 

N.  N.  E.  pleasant  and  brbk. 

N.  E.  very  fresfa. 

N.  E.  and  E.  N.  E.  strong  first 

part,  moderate  latter. 

E.  very  fresh. 

E.  S.  E.  very  fresh. 

E.  moderate. 

E.        "       strong  tide  rips. 

N.  N.  E.  light  winds. 

E.  S.  E.     "        " 

E.  S.  E.     "•       " 

E.  S.  E.     "       " 

N.  E.  and  E.  squalls  and  rain. 

N.  E.andE.      "  " 

Variable  from  N. 

Variabie  and  lieht  airs. 

Moderate  squafis  from  E. 
((  ((  (( 

Calm. 

Light  airs  from  E. 

Light  airs  from  E.  and  cloudy. 


•  This  u  the  •tmnge  proceediDg.    Wilii  the  wind  from  E.  S.  E.,  to  N.  E.,  and  wantiog  to  go  South,  he  roni  off  to  the  northward 
td   we«tward.— M. 
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Abstract  Log  of  the  Brig 

«  Oceanus."- 

-^Continued, 

■^ 

THER.  9  B.  m. 

Date. 

Latitude 
at  Boon, 

Longttude 
at  nooD. 

Currentfl» 
(Enoto  per  hoar.) 

Variation 

OOMfVCtf. 

Bar. 

Winda. 

Mt. 

Water. 

In  2  days. 

• 

0 

o 

April  27 

IWN. 

43°00' 

"      60  miles. 

76 

70 

'  During  this  week  T  had  the 

28 

1  40 

43  60 

W.  N.  W.  1.2 

76 

70 

wind  from  E.  by  N.  and  E. 

29 

2  30 

45  12 

"           1.6 

76 

72 

by  S. ,  light  airs,  and  a  stron? 
west  set,  steering  N. ;  wind 

30 

3  28 

46  45 

W.byN.    1.2 

78 

74 

May     1 

5  60 

47  30 

W.  N.  W.  1.3 

68 

70 

enough  to  move  the  brig  2 

2 

4  16 

47  60 

«          1.3 

68 

70 

and  3  knots. 

.    3 

6  21 

48  20 

"          1.6 

68 

70 

4 

6  15 

49  11 

"          1.5 

68 

70 

E.N.E,  good  breeze,moderate. 

6 

7  12 

60  10 

1.6 

68 

70 

E.  good  breeze,  moderate. 

6 

9  40 

60  20 

«           2.2 

64 

68 

S.  S.  E,      "            « 

7 

10  66 

60  27 

«           1.9 

74 

78 

Variable  and  light  airs  from 
eastward. 

8 

11  31 

62  00 

«           1.0 

80 

77 

Variable  "and  light  airs  from 
eastward. 

9 

10  12 

62  48 

«           1.0 

80 

80 

Variable  and  light  airs  from 
eastward. 

10 

9  13 

52  11 

"           1.5 

87 

88 

E.  N.  E.  squalls  and  rain. 

11 

8  43 

61  39 

"           1.0 

88 

87 

Light  airs  and  calms  from  E. 

12 

9  49 

62  00 

«           1.0 

80 

80 

U               ((                               « 

13 

11  27 

52  12 

1.0 

88 

78 

E.  N.  E.  moderate  breeze. 

14 

11  19 

51  42 

1.2 

78 

80 

E.  N.  E.  ligh^  airs  and  calms^ 
E.,&  E.by  N.,squalls  and  rain. 

15 

10  47 

51  11 

1.0 

78 

80 

16 

10  01 

50  21 

1.6 

/ 

78 

80 

Variable  from  E.  and  squalls. 

17 

10  00 

50  10 

N.  W.  0.4 

80 

80 

Light  airs  and  pleasant.  From 
12  to  1  no  current, — set  in  at 
3  in  a  tide  rip. 

18 

9  32 

49  03 

W.  N.  W.  1.3 

80 

80 

E.current  strongerin  aflemoon 
than  morning. 

19 

9  66 

49  06 

W.  1.0 

79 

81 

E.  heavy  squalls  and  rain. 

20 

8  65 

48  08 

«    0.6 

80 

81 

E.                «               « 

21 

7  69 

46^05 

"    1.7 

80 

79 

E.  N.  E  light  squalls  and  rain. 

22 

6  69 

46  06 

«    1.0 

75 

80 

N.  E,  rain  squalls  ;  no  whid. 

23 

5  29 

45  23 

"    0.6 

?o 

80 

E,  and  E,  S,  E.  squalls,  light 

air  and  rain. 

24 

4  17 

43  60 

«    0.5 

80 

81 

N,  E,  by  E,  moderate  squalls 
and  rain. 

.      25 

4  03 

43  40 

«    0.6 

79 

81 

E,N,E,  light  squallsand  calms. 

26 

3  16 

43  14 

"    0.5 

79 

82 

Var,  from  N,  E.  to  S.S.E,light 
squalls  of  rain. 
Calm,  heavy  rain. 

27 

None. 

None. 

-^ 

80 

81 

Lun.42  65 

28 

4  26 

Cro:  42  47 

2day8  0.4N.  N.W. 

80 

82 

Light  airs  andcalms. 

29 

6  24 

42  21 

0.7W.N.W. 

- 

80 

81 

Squalls,  light  airs  N.  N.  E. 

30 

5  52 

41  68 

0.7      « 

80 

79 

Light  baiHing  airs  and  squalls 
from  S,  E, 

31 

6  18 

41  32 

0.9  W.  S.W. 

80 

81 

Fresh  squalls  and  rain  variable 
from  E, 

June     1 

6  29 

40  32 

1.2       « 

80 

81 

((                       (( 

2 

6  66 

40  30 

1.2       « 

80 

82 

((                      (( 

3 

6  46 

40  09 

0.6  S.  S.  W, 

80 

81 

Light  airs  and  calms  from  E. 
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Jtbstract  Log  ofthe  Brig  "  Oceanu»." — Continxud. 


Date. 


June  4 
5 
6 

7 
8 

9 
10 

11 
12 
13 

14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
26 

26 
27 
28 


Xjatitude, 
at  noon. 


6026'  N. 
6  32 
4  40 

4  40 
4  11 

4  16 

5  24 
No  obs'n. 

D.R.5°42'N. 

D.R.5    15 
D.R.4    17 

D.R.3  03 
ob.c4  41 


Longitude, 
at  nooo. 


01 

57 

50  N 
22  N 
19  N 
01  N. 


13 
13 
00 
07 
24 


7  01 

7  09 

8  07 


29 

9  30 

30 

11  35 

July  1 

13  43 

2 

15  29 

3 

16  44 

4 

18  12 

5 

19  03 

6 

20  15 

7 

22  20 

23  16 


29  15 
38  40 

37  50 
37  44 

36  01 
35  32 
No  obs'n. 
D.  R.  Z4.''Aa! 
jD.R.  33  55 
D.R.33  05 
ob.c.32  14 
D.R.32  14 

28  51 

29  48 

30  63 
32  57 
32  15 

31  52 

31  62 

32  01 

31  34 

32  41 

33  35 

34  19 

33  65 

34  49 


34  66 
36  06 

35  15 

35  32 
26  05 

36  45 

37  17 

38  30 

39  62 

41  62 


Currenls, 
(Knots  per  hour.) 


0.7W.N.W. 
1.3N.N.W 
0.4  W. 

0.4N.87°W 
0.5W.N.W. 

0.5N.W.byW. 
1.0N.25°W. 


In  4  days. 
N.  42  E.      2""^^ 
N.  64  E.      1  00 
No  current. 
0.8  per  h.       W. 
1.8     "  " 

3.8    "  " 

0.9     "  " 

0.8     "  « 

0.8     "  " 

1.0    «  " 

1.0    "  " 

1.0     «  W.N.W. 

N.  22°W.     1.2 
W.N  W.      0.8 

N.N.W.        0.9 


"  0.2 

None. 


Variation  Bar. 
ebttrttd. 


0.2  S. 
No  current. 


(( 
<( 


THER.  9  a.  m 


Air.    Water. 


I 


80' 
80 
79 


79 
79 

80 
79 

78 
76 
79 

79 
78 
79 
79 
78 
78 
78 
78 
78 
78 
79 
80 

79 
79 
80 


79 
79 
78 
78 
79 
79 
78 
78 
77 


Brisk  from  E.  N.  E. 
W.  and  N.  N.  E.,  moderate. 
Variable  from  W.  to  S.  S.  E. 
W.N.  W.  &  N.N.E.,  moderate. 
N.  N.  E.&  N.,  strong  breeze. 
N.,  very  fresh ;  saw  6  sperm 
I     whales. 
20  miles  in  24  h.  ,  Made  Cape  Frio  at  12  Noon,  N.  W.  by  W.,  12mi]es. 


79' 
81 
82 

82 
81 

81 
80 

80 

78 
78 

78 
80 
80 
79 
80 
79 
81 
80 
79 
79 
80 
79 

79 

79 
78 


77 
77 
77 
77 
76 
78 
78 
77 
78 


Winda. 


Moderate  breezes  from  E. 
((  (( 

Variable  from  E.  S.  E.  to  S.  S. 

E.,  squalls  and  rain. 
E.  squalls  and  rain. 
Moderate  calms  and  rain;  heavy 

tide  trips. 
S.E.&  S.by  W.heavy  tide  rips. 
Rain  and  cloudy;  good  breeze. 

S.S.  E.,good  brepze  &  cloudy^ 
S.  S.  W.,  «  « 

S.  W.,  "  " 

S.  W.,  "  " 

S.  S.  £.,  rain. 

S.  S.  E.,  moderate  &  pleasant. 
((  ((  (( 

S.E.by  S.,  squalls  &  moderate. 
((  ((  (( 

S.E.  "  -  " 

S.E  by£.&E.  S.  £.  moderate. 

S.  £.,  stiffbreeze. 
({  t( 

£.  S.E.,      " 

S.E.&  £.S.E.,heavy  squalls  of 

4  h.  duration,  doubie  reefed. 
£.,  fresh  breeze  and  pleasant. 
S.  S.  E.,  moderatc         " 
S.  £.,  moderato ;  at  7  a.  m. 

Olinda  S.  W.  by  S.  7  miles ; 

at  noon  Pemambuco  abeam 

and  St.  Augustine  S.  W.  by 

S.  f  S. 
E.  S.  E.  &  N.  N.  £.,  moderate. 
E.  N.  £.,  moderate. 


*  NoTB. — Theae  four  days,  after  taking  five  obserrations,  convinced  me  of  a  aet  to  East  northerij  of  great  force.  Hardly  beliered 
by  myseir,  and  probabljr  will  be  doubted  bjr  you.  Every  token  of  a  stronp  current — and  after  throwine  my  log  with  a  heavy  weight,  I 
found  such  waa  tbe  case.  I  have  alwaya  known  aueh  exist  north ward  between  7  and  10,  east  of  ZKP  of  West  Longitude.  It  is  the  first 
eaaterly  rurrent  I  experienced.  As  I  have  before  roentltined,  I  have  never  experienced  so  much  and  steady  current  save  in  China  seaa, 
Straita  of  Bally,  and  about  the  falanda.  The  ship  Heber,  spoken  thirty-six  days  from  New  York,  saiisfiea  me,  as  the  Captain  atated  ths 
•ame  easterly  current  had  been  felt  by  him.  I  t«ok  aerara]  Ituiar  obasrrations,  but  finding  them  agree  ao  neariy  to  chronometer,  I  faaTS 
not,  but  in  one  instanee,  taken  note  of  th«m. 
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Captain  Sullivan  to  Lieutenant  Maury. 
^^  You  will  see  by  this  abstract  from  my  experience  that  an  ordinary  vessel  in  point  of  sailing  stands  but 
little  chance  to  cross  the  line  in  over  30^  W.,  in  the  months  of  April,  May,  and  first  part  of  June.     In  any 
other  months  I  should  think  difierently. 

I  have  had  light  airs,  and  could  not  have  had  better  opportunity  to  judge  of  currents,  to  which  I  have 
devoted  my  attention. 

If  this  prove  any  benefit  to  you  I  shall  be  partially  repaid  for  the  long  and  tedious  voyage. 

With  respect,  I  remain  your  most  obedient  servant." 


It  will  be  observed  that  Captain  SuIIivan  foDowed  the  new  route  faithfuUy  to  the  Line,  which  he  crossed 
after  a  passageof  30  days,  in  Long.  31^  42',  with  the  wind  at  East.  That  from  the  15thto  the  16th  of  April, 
with  the  wind  at  E.  S.  £.,  and  wishing  to  steer  Southy  he  made  a  course  and  distance  good  of  150  miles  W. 
N.  W. !  and  that  from  the  17th  to  the  20th,  with  the  wind  from  the  northward  and  eastwardy  and  as  fair  as  he 
could  have  it  to  blow  for  bis  course  to  Bio,  he  ran  ofiTaway  to  the  northward  and  westward  instead  of  to  the 
southward  and  eastward,  until  he  brought  up  in  the  mouth  of  the  Amazon !  Surely  this  is  neither  the  fkult  of 
the  charts  nor  the  route.  The  brig  then  beat  about  to  the  north  of  the  line,  and  at  the  end  of  78  days  returned 
to  it  again ;  and  on  the  21st  of  June,  succeeded  in  recrossing  it  in  31^  52^ ;  that  is  within  ten  miles  of  where 
she  had  crossed  it  in  April  the  first  time. 

With  the  winds  now  at  S.  E. — ^less  favorable  than  they  were  the  first  time — she  had  no  difficulty  in  clearing 
St.  Roque  in  4  days  from  the  line,  and  in  getting  to  Rio  in  13  days  afterward.  This  "  mysterious  hanging  of 
the  brig  about  the  line'*  is  ceriainly  in  no  wise  connected  with  the  new  route. 

In  justice  to  Captain  Goodrich  of  the  "  Clarissa  Perkins,"  it  should  be  observed  that  he  does  not  charge 
his  passage  of  83  days  to  Rio  to  the  new  route.  On  the  contrary,  he  distinctly  shows  that  the  fault  was  not 
with  the  charts  nor  with  the  route,  but  with  his  passengers  ;  and  with  a  candor  that  is  in  the  highest  degree 
commendable,  he  himself  admitshis  mistake  in  steering  to  the  westward  after  crossingthe  parallel  of  32^  N., 
see  his  abstract,  page  376,  his  winds  and  courses  from  February  16th  to  March  8th,  and  the  remarks  in  brack- 
ets,  (     ),  which  are  my  own. 

Captain  G.'s  log  and  remarks  are  of  much  value,  and  I  take  this  occasion  to  express  my  thanks  to  him 
for  the  information  afforded  by  them. 


Letter  and  Log  of  Capt.  Chodrichy  of  the  "  Clarissa  Perkins^^^  to  Lieut.  Maury. 

Realijo,  March  22,  1850. 
"  A  lew  days  since  I  sent  you  by  private  conveyance  my  journal  of  the  ship  "  Clarissa  Perkins,'*  under 
my  command,  from  New  York  to  San  Francisco,  from  thence  to  this  port.     I  preferred  to  send  the  journal, 
that  you  might  see  more  fuUy  than  I  could  express  in  abstract  form. 
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You  will  perceive  I  fell  to  the  leeward  of  Cape  St.  Roque,  yet  I  would  again  pursue  your  route,  for  I 
still  haye  confidence  in  the  same.  There  were  at  the  same  time  several  other  vessels  much  farther  West  than 
myself,  yet  they  made  a  fair  passage  into  Rio  de  Janeiro.  And  I  there  heard  of  the  shortest  passage  being 
made  by  a  vessel  that  made  land  several  degrees  West  of  that  Cape. 

It  was  my  misfortune  to  have  140  passengers  on  board,  my  vessel  only  240  tons,  and  to  them  I  do 
in  a  great  measure  attribute  my  not  getting  round  sooner.  They  interferred  much  with  my  duty :  protested 
or  remonstrated  against  my  coasting  along  the  shore.  And  often  to  prevent  some  dissatisfaction  I  stood  sea- 
ward  out  of  sight  of  land,  and  consequently  experienced  a  strong  current. 

Of  my  passage  from  San  Francisco  to  this  port  I  have  nothing  to  say,  as  you  have  the  journal. 

The  diversity  of  opinion  is  such  that  nb  one  pretends  to  give  information  or  instruction  for  navigating 
thb  coast.  The  prevailing  opinion,  however,  is  to  coast  along  in  sight  of  land  at  all  seasons,  if  bound 
southerly.  And  bound  up  the  coast  about  as  may  vessels  follow  the  coast  along  as  there  are  of  those  that 
stand  well  offthe  coast.  It  astonishes  me,  and  also  many  others  of  my  profession,  to  see  how  little  is  known 
of  the  winds  and  currents  in  the  North  Pacific  ocean. 

In  contrast  with  my  longpassage,  I  forward  herewith  the  extracts  of  some  other  vessels  whosejournals  or 
log  books  have  fallen  under  my  notice.  I  shall  leave  this  port  in  about  7  days  on  my  return  passage  to  San 
Francisco,  and  I  there  shall  be  most  happy  to  hear  from  you,  acknowledging  the  receipt  of  this  and  also  the 
joumal.     Should  you  write,  please  direct  "  Care  of  E.  E.  Dunbar,  Esq.,  San  Francisco,  California.'' 
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As  to  ihis  candid  statement  and  fair  exhibit  of  the  Log,  no  comments  are  required  to  exempt  Captain 
Goodrich  from  all  blame  in  the  matter;  noris  any  remark  necessary  to  show  that  the  length  of  the  passage  is 
in  any  way  ascribable  to  the  new  route.  Routes  had  nothing  to  do  with  the  conduct  of  passengers,  who  in- 
terfered  with  the  navigation  of  the  ship  in  the  most  unjustifiable  manner. 

I  may  here  remark,  before  dismissing  the  subject  of  complaints  against  the  Wind  and  Current  Charts,  that 
I  have  heard  that  complaints  have  been  made  on  the  part  of  other  vessels  also.  But  in  every  instance,  except 
the  two  quoted,  the  masters  of  the  complaining  vessels  have  taken  care  to  conceal  their  joumals.  They  have 
not,  as  they  were  under  the  pledge  of  word  of  honor  bound  to  do,  furnished  me  with  an  Abstract  Log  of  their 
voyage.  With  the  evidence  before  one,  that  that  affords,  the  impartial  navigator  would  be  at  no  loss  to  decide 
whether  the  fault  of  the  passage  be  owing  to  the  new  route  or  to  bad  navigation. 

Those  navigators  were  supplied  with  the  charts  on  condition  that  they  would  keep  and  furnish  me  regularly 
with  Abstracts  of  their  Logs.  They  signed  a  receipt  for  the  charts  containing  such  a  condition.  And  whether 
they  make  long  or  short  passages,  I  am  equally  entitled  to  the  fulfilment  of  their  engagement.  The  Abstract 
of  a  long  voyage  is  more  valuable  than  that  of  a  short  one,  because  the  former  has  more  observations,  and  may 
lead  to  the  discovery  of  faults  in  the  charts. 

To  the  honor  of  American  ship-masters  be  it  said,  that  those  who  fail  to  keep  Abstracts  according  to 
promise  are  very  few.  The  great  majority  of  them  are  co-operating  with  me  in  this  great  work,  with  a  zeal, 
ability,  and  effect  the  most  creditable.  And  to  such  I  cannot  too  often,  or  too  sincerely  express  my  grateful 
acknowlcdgments.     I  am  proud  of  their  assistance.     Their  aid  encourages  me. 

Returning  to  the  study  of  the  monthly  passages  by  the  two  routes,  and  to  the  examination  of  the  charts. 
it  will  be  perceived  that  the  most  pertinent  question  for  the  navigator  to  make  with  regard  to  the  route  hence  to 
the  southem  hemisphere,  is  not  ^^  where  shall  I  cross  the  equator?"  but  ^^  where  shall  I  lose  the  N.  £.,  and 
where  get  the  S.  E.  trades?" 

Hence,  it  will  be  observed  that  by  following  these  Sailing  Directions  vessels  will  occasionally  be  compelled 
to  go  as  far  East  as  longitude  25^  W. ;  but  this  is  North  of  the  equator,  and  in  those  regions  and  months 
where  the  N.  E.  trades  usually  fail. 

I  haye  given,  with  all  the  mistakes,  the  passages  of  89  vessels  that  have  attempted  the  new  route,  and  of 
73,  also  taken  at  random,  that  have  gone  by  the  old  route.  As  the  rcsult  shows,  that  the  routes  which  I  have 
proposed,  and  which  were  followed  by  these  89  vessels— many  of  them  doubtingly — has  reduced  the  average 
sailing  distance  from  the  ports  of  the  United  States  to  the  equator,  as  much  as  two  weeks  for  some  months  ; 
10  days  as  the  average  for  the  winter  and  spring,  and  one  week  as  the  average  the  year  round. 

The  average  passage  to  the  Line  the  year  round  is,  by  the  old  route,  41  days,  by  the  new,  34.*  Thus 
exhibiting  a  saving  of  about  17  per  cent.  ofthe  usualtime  under  canvass  hence  to  the  equator;  which  saving 

*This  was  written  and  published  three  years  ago.  Since  that  time  naTigaton  have  learned  to  foUow  the  new  route  better.  Twenty 
days  is  now  not  an  uncommon  pasaage  from  New  York  to  the  Hne,  and  some  of  the  new  ships  talk  of  making  it  in  16.  One,  the  "If^Iying 
Fiah,"  has  mad«  it  in  18,— see  her  Abstract  Log. 
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b  among  the  first  fruits  of  the  Wind  and  Current  Charts,  and  of  that  system  o^  inyestigatioi^  with  regard  to 
the  winds  and  currents  of  the  ocean,  that  the  patriotism,  intelli^nce^and  public  spirit  of  American  ship-owtiers 
and  masters  have  enabled  me  to  pursue  with  such  signal  advantage  to  the  commerce  of  tHe  country. 
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BOUTSS  ro   RIO,   ETC. 

Notwithstanding  the  tables  and  explanations  ^iven  in  the  body  of  Ihis  work,  concerning  the  route  to  Rio, 
I  find  navigators  who  attempt  to  follow  the  charts,  frequently  setting  up  their  own  indhridual  experience  against 
that  which  tbe  charts  give  of  the  muUitude ;  and  generally  as  often  as  they  do  this,  I  find  them  going  astray, 
prolonging  tlieir  passage,  or  committing  blunders  of  some  sort  for  which  there  is  no  necessity,  and  for  which 
owners  and  the  commerce  of  the  country  are  made  to  suSer. 

The  tracks  with  the  arrows  (Plates  VI  and  VII)  are  the  tracks  which  I  have  recommecded,  and  the  dotted 
tracks  are  some  of  the  tracks  which  have  actually  been  performed. 

Now,  suppose  we  had  the  tracks  of  a  hundred  ships,  hence  to  Rio,  all  made  in  the  month  of  January  of 
different  years ;  that  in  every  instance  aud  with  every  change  of  wind,  each  one  of  the  ships  making  these 
tracks  had  have  been  managed  without  a  mistake — that  they  had  in  every  instance  steered  the  best  course  it 
was  po&sible  to  steer — ^tbat  when  necessary  to  go  about,  each  one  had  gone  about  exactly  at  the  right  moment ; 
and,  that  whenever  the  wind  came  out  ahead,  they  had,  all  ol  them,  without  exception«  invariably  gone  off  on 
the  right  tack ;  and  that  the  tracks  of  these  hundred  vessels — no  two  of  them  having,  let  it  be  supposed,  sailed 
in  company — was  projected  on  a  chart  before  us.  What  shouid  we  have  ?  We  should  probably  have  a  hundred 
separate  tracks,  for  it  can  scarcely  be  supposed  that  any  two  of  them  would  coincide  all  the  way.  And  the 
navigator  with  that  chart  berore  him,  would  have  displayed  before  him,  as  clear  as  he  has  tfae  Sun  at  mid-day 
in  a  cloudless  sky,  the  best  routc  to  Rio  in  the  month  of  January. 

Now,  suppose  that  with  these  100  tracks  before  us,  we  should  wish  to  draw  a  line  or  describe  a  route,  which 
diould  represent  the  mean  average  track  of  the  entire  100  ships.  We  should  tlien  point  to  this  track  and  say, 
this  is  the  route  pursued  .by  these  100  vessels,  and  ihis,  therefore,  is  thc  roule  for  all  vessels  to  take  in  the  montb 
of  January ;  and  when  we  should  come  to  look  at  the  January  route  thus  recommended,  we  should  find,  prob- 
ably,  that  not  one  of  these  100  vessels  had  actually  sailed,  even  for  one  mile,  or  for  one  foot,  upon  it ;  that  they 
had  crossed  this  mean  path,  now  in  this  place,  now  in  that ;  at  one  time  from  this  side,  and  again  from  that 
Under  such  circumstances,  no  right-minded  mariner  would  hesitate  for  a  moment  about  taking  this  route.  But 
he  would  not  attempt  to  describe,  with  the  keel  of  his  ship,  the  line  that  he  had  drawn  on  the  chart  merely  to 
designate  the  parts  of  the  ocean  through  which  she  was  to  pass. 

Now,  ibis  has  been  actually  done  with  regard  to  the  routes  here  recommended :  they  are  the  mean  or  ave- 
rage  tracks,  in  some  parts  of  the  way,  of  700  such  vessels  in  a  month  ;  in  other  parts,  only  for  20,  or  what- 
e\erbe  the  number  of  observations  tbat  could  be  procured. 

It  is  true,  that  in  the  case  of  the  charts,  I  have  not  actuhlly  had  100  such  unerring  vessels  to  give  me  the 
mean  or  best  average  route  for  each  month,  but  I  have  had  what  perhaps  was  better.  I  have  had  the  direction 
of  the  wind  in  each  district  of  the  ocean  given  for  100  times  and  upwards  for  each  month  in  different  years  ; 
and  when  the  navigator  is  told  the  direction  whence  the  wind  comes,  he  can  tell  as  well  what  course  he  could 
have  steered  as  though  he  had  himself  been  there,  and  actually  steered  it. 

I  have,  therefore,  summed  up  all  the  winds  and  calms  for  each  month  in  every  district  on  the  Pilot  Chart, 
and  calculated  the  chances  of  bead  winds,  and  of  fair  winds,  for  every  point  of  the  compass,  through  every 
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such  district.  Wi(h  these,  I  then  proceeded  io  deterjpioe,  by  loathematical  discu8sion,  the  mean  or  STerage 
i^ute,  which,  taking  botk  caltns,  head  winds,  and  increase  of  distance  intoaccount^  sbould  give  on  the  average 
tbe  shortest  passage,  in  time,  to  the  equator. 

Ofcourse,  then,  when  a  recisel  cpmes  to  try  the  new  routq  tha3  compiijbedy  aiid  to  project  on  the  charttbii 
track  she  actually  makes  through  the  water  from  day  to  day,  it  ia  oot  to  be  eipQcted>  that  the  track  so  per* 

^rmedy  will  wben  laid  down,  exaclly  overlay  the  one  already  projected  on  tbe  ebart  aa  her  gaide»     Therewill 

— » 

be  a  general  conformity  between  the  two,  but  nothing  like  the  actual  coinciding'  of  two.  lines. 

These  remaiks  are  called  forth  by  tbc;  fact«  tbat  soo^e  navigators  appear  to  think  tfaat  there  is  some  sort 
of  yirtue  in  tbe  black  mark  on  the  chart,  which  represents  miy  one  of  these  routes — As  the  April  route  for  i&* 
%l^ance :  if  driven  from  the  April  route  by  h^d  wiods,  one  of  tbese  navigators,  had  he  been.  in  tbe  ^<  MeiDoon^' 
atta,  (Plate  XI,)  wpuld  baye  stood  north  to  get  her  keel  on  the  black  mark  for  April ;  and  again  at  6,  he  wpuld' 
ha.ve  stood  to.th^  sputbward  and  westward.to  get  upon  the  April  track  agaio. 

Now,  tb^  ^'  Mcmnon"  at  o,  or  at  (,  wa&in  just  as  good  a  position  as  sbe  would  have  been  had  she  been- 
^^  right  upop  tbe  tracjk."  Her  very  clever  master,  theiefore»  did  right ;  he  conformed  to  tbe  sailingdirectioBS^ 
a^  was  pursuing  theroute.  recommended,,  as  closely  and  as  well  as  tbougb.his  trackbad  fall^.  all  the  ytr^fi 
fl^j^  b  down  to  theequatpr,  upon  tbe  line  with  tbe  airrows  wbicb.is.projected  on  tbe:  ohart  to  represeiit  the^ 
April  route. 

Thetracks  of  the  vessels  projected  on  PlateaXI  and  XII,  bave  not  been.seleoted  on  accoant  of  their 
s^ort  passages ;  many  otber  vessels  have  made  passages  sborter  tbap  tbe^e.  I  haye.takea  tbent  ooly  for  tk» 
purpose  of  illustratiop  and  demonstration. 

In  the  conformity  between  the  April  route  of  tbechart,  a^^  the&ctual  track.of.  the,*^'MeMnoii"  iaerossing* 
tb^.^calms  of  Cancerp  the  cjiarts  ^liow  a  sharp  elbow  thence  to.the  equator^  Tj»e.<< Meonoav"  witbout  inteacU 
ii)g  to  make  this  elbow^  was  forced  by  tlvs  winds  to  laakpit;  and  the  sailipg  dir^ctiftns,  iadicated  that  ther»^ 
prpbably  wpuldbe  an  elbow  here.  The  '^Memnon,"'(Capt  Josepb  iL  Gordon^)  crpssed.tbeiLdneialSdajra^ 
she  had  no  difficulty  in  clearing  Cape  SL  Roque,  apd  made  a.fiae  passage, 

It  u^as  the  same  case  with  the  "  Surprise,"  (Capjtain  P.  Dumaresq;)  with  tbe  ^^  Seaiiiao/'  (CaptakJox 
sjph  Myrick/)  and  witb  the  **  Dragon,"  Captain  ^ndrew.    They  had  to  the.equatpr  2S,  20y  and24'  daya 


• LttUrfnm  OqdiOm  Mffriek. 

Sav  Fa^w^iko»  ^Omh  99(&».  1851. 

«  Dba&  Sift : — In  compUance  with  my  obligation,  I  herewith  enclose  Abstract  Log  of  ship  Seaman,  from  New  York  to  thia  port. 

In  re;;ar(t  to  tbe  coropafative  pauages  of  other  veasela  to  the  equator,  I  haye  no  loeaQ*  of  infonmog  700  ^  as  thefft  hare  mtriw^ 
only  two  vesaels  aince  I  have  been  here,  which  aailed  near  the  time  of  the  Seaman'8  leavlng ;  and  thoae  two  Teaselsa  (Helena  and  Hazar^aJ 
t^migh  they  amved  htre  aAer  me,  thay  aailtd  firom  New  York  three  or  foar  weeka  be&re  me. 

In  reapect  to  y^ur  roMte^  it  '}b  TBStrack  for  all  BEpafi  99^9^  al^ipa  to  pom^taqd  I  «Ml  Mfaftm?  H^tmthmktot  IbUowii^  aa^» 
olhrr.  ■" 

It  ia  much  to  be  regretted  thatao  little  ia  kiH^w^  tQ.tha^fi#n>^.iHa[ifftV)rioCwi9daand  e«nnt8iaftheNar|lLP^       aa  I  iad^ 
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respectively.     And  it  is  remarkable  how  the  tracks  of  these  vessels,  and  all  others  that  have  followed  these 
sailingdireclions,  have  conformed  in  their  windings  and  irregularities  to  the  tracks  ofthe  charts. 

See  the  place  at  which  all  four  of  these  vessels  crossed  the  parallel  of  5^  N.,  to  the  place  where  they 
crossed  the  Line ;  it  is  very  nearly  a  direct  South  course,  as  represented  by  the  tracks  with  the  arrows,  gen- 
erally  for  winter  and  spring ;  and  as  before  remarked,  the  lines  which  represent  the  tracks  for  these  months  do 
not  represent  the  tracks  which  it  is  possible  for  one  ship  in  100  actually  to  make,  but  they  represent  the  mean 
or  average  track,  which  100  ships  sailed  by  navigators  that  never  were  wrong,  would  make. 

Lel  us  tum  now  to  Plate  XII,  which  is  an  illustration  of  the  summer  and  fall  routes. 

This  is  the  season  of  the  year  in  which  shorl  passages  are  the  most  difficuft  by  any  route,  old  or  new. 

Track  x  is  the  track  of  a  ship  that  had  the  charts  on  board.  The  Captain  of  that  ship,  judging  from  the 
track  that  he  made,  evidently  undertook  to  set  up  his  "  own  experience"  against  the  experience  of  the 
ihousand  of  navigators  who  had  gone  before  him,  all  of  which  the  charts  held,  spread  out  before  him. 

The  track  of  the  brig  "  Acasta"  is  given  as  an  illustralion  of  an  attempt  often  made  to  "  split  the 
difference'*  between  the  old  and  new  route. 

She  sailed  from  Sjg  Harbor,  September  20th,  1850;  went  as  far  as  22^  W.,  and  crossed  the  Line  in 
Long.  26^ — November  14th — 55  days.  She  got  the  "doldrums'*  in  about  11°  N.,  and  they  stuck  by  herfor 
15  days,  and  until  she  reached  2°  N. 

The  fragraent  ofthe  track  u?,  illustrates  Ihe  case  of  a  vessel  that  attempted  the  new  route,  and  abandoneu 
it  wlien  she  fell  in  with  the  equatorial "  doldrums"  in  11°  N. — September  25th,  1850.  She  was  goingon  very 
well,  but  here  she  met  the  southerly  monsoons  wbich  the  charts  warned  her  of  at  this  season  of  the  year.     The 


reMels  have  made  long  passages  in  consequence  of  not  knowing;  the  proper  place  to  cross  the  Equator,  and  hov  to  take  adrantage  of  the 
wind,  when  they  lose  the  N.  E.  trades  near  the  California  coast.* 

I  cannot  close  without  making  the  acknowledgment,  that  I  consider  myself  indebted  to  your  *•  Wind  and  CurrentCharts"  for  tbe 
thort  passage  1  have  had  from  New  York  to  this  port ;  as  I  passed  through  all  the  tropical  latitudes  without  any  calms,  and  was  in  latitude 
of  the  river  Plate,  in  SSdays  from  New  York  ;  which  run  I  consider  rarely,  if  ever,  equalled." 

*  I  have  at  the  moment  of  going  to  presa  received  another  of  the  admirably  kept  abstracts  of  Captain  Myrick.  It  is  the  log  of  the 
cUpper  ship  *♦  Seaman's  Bride  "  from  New  York  to  Califomia,  where  he  arrivcd  19th  May,  1852.  He  crossed  tbe  Equator  in  the  Pacific 
in  long.  104O  W.  He  was  9  days  thence,  through  the  equatorial  doldrums,  to  the  parallel  of  IP  N.,  long.  IIOO  W.  He  lays  :  "  I  am  de- 
termined  never  again  to  cross  the  Equator  to  the  eastward  of  IIQO,  as  we  have  been  fighting  calms,  squalli  and  baffling  winds  from  lat.  30 
N.  to  lio  N.,  when  they  might,  l  think,  have  been  avoided  by  crossing  to  the  West."  He  had  26  daysfrom  the  Line  to  San  Francisco. 
He  lost  the  N.  E.  trades  in  330  Long.  1350,  and  was  4  days  thence  to  port.  Now  had  he  crossed  the  Equatorto  the  West  of  IIOO,  he 
probably  would  not,  my  researches  show,  have  found  the  beltof  equatorial  doldrums,  for  this  month,  any  narrower  or  less  difficult  to  crosa- 
He  would  probalily  have  been  forced  by  the  N.  E.  trades  ofTto  thenorihward  or  westward  several  degrees  further  than  he  wus  when  he 
lost  them,  and  the  difficulties  then  of  getting  to  the  eastward  in  the  Horse  Latitudes  and  variables  of  the  Pacific,  would  have  been  nearly 
as  great  as  those  of  the  **  Elquatorial  Doldrums."  So  the  chances  are  that  he  would  have  gained  not  more  than  a  day  or  two  by  crossing 
to  the  Westof  IIOO. 

The  **  Great  Britain,"  Captain  Caldwell,  a  ship  25  years  old  and  a  dull  sailer,  cro^sed  the  Equator  in  the  same  place,  just  one  week 
after  the  **  Seaman*s  Bride.**  The  ««  Qreat  Britain  "  carried  the  S.  E.  trades  up  to  7©  N.  Between  that  parallel  and  80  N.  she  waa  in  the 
•«  doldrums'*  for  two  day s.  Then  taking  the  N.  E.  trades  in  1 120  W.,  between  80  and  9©  N.,  she  carried  them  to  270  N.  In  1230  W.  She 
was  7  days  fighiing  light  airs  and  calms  in  the  «*  Horse  Latitudes,"between  the  parallels  of  270and  290.  She  crossed  them  wilhoutgoing 
west  of  130O  w.,  and  from  that  meridian  and  the  parallel  of  30O  N  ,  was  six  days  in  to  port.  She  had  in  all  30  days  from  the  Line  to 
San  Francisco,  and  138  days  at  sea  from  New  York.  Considering  the  sailing  qualities  of  ihe  ««  Great  Britain  "  and  the  «« Seaman's  Bride,'* 
Caldweirs  passage  of  30.  days  from  the  Une,  is  just  about  equal  to  Myrick'«  of  26 — Caldwell  is  very  well  satisfied  with  his  crossing. 
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wind  came  out  S.  S.  W.,  and  she  went  on  fanning  to  the  easfward  and  to  leeward.     From  this  place,  it  took 
her  16  days  to  reach  the  Line. 

Such  cases  as  these  are  common  : — the  errors  are  generally  committed  by  standing  too  much  towards  the 
old  track. 

Sometimes,  though  rarely,  vessels  make  mistakes  by  going  on  the  other  extreme.  I  find  an  example  of 
this  sort  in  the  case  of  the  U.  S.  sjiip  "  Vincennes,"  Commander  Hudson,  on  a  voyage  from  New  York  to  Rio, 
inlS49. 

She  had  the  "Wind  and  Current  Charts"  on  board,  and  claims  to  have  taken  them  for  her  guide.  But 
I  have  not  been  able  to  reconcile  the  course  pursued  by  her  with  the  route  recommended. 

To  enable  others  to  judge  for  themselves  in  her  case,  and  to  profit  by  her  example,  I  shall  quote  her 
Abstract  Log,  which  has  been  copied  by  Passed  Midshipman  J.  J.  Hanson,  U.  S.  Navy,  from  the  smooth  Log 
returned  by  her  to  the  Bureau  of  Ordnance  and  Hydrography. 

I  take  this  occasion  to  request  the  navigators  who  are  co-operating  with  me,  not  to  use  the  abbreviations 
— as  the  "  Vincennes"  does — to  describe  the  weather ;  nor  to  give  any  but  compass  courses  for  the  winds.  The 
reason  of  this  request  is,  that  with  only  two  or  three  exceptions,  all  who  send  me  their  Abstracts  give  compass 
courses,  and  describe  the  weather  in  the  "old  fashioned  way.  And  in  dealing  with  such  a  vast  quantity  of 
materials,  these  departures  from  the  general  practice,  always  create  more  or  less  difficulty,  and  involve  liability 
to  error. 
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The  ^'  Vincennes"  came  out  of  Sandy  Hook,  November  13th,  and  had  the  wind  out  from  the  westward 
till  the  15thy  making  a  fine  run  to  d^  as  per  Plates  XI  and  XII. 

On  the  I8th  the  wind  came  out  from  the  South,  and  continued  there,  or  with  westing  in  it,  for  a  week, 
and  then  it  hauled  to  the  North,  or  so  as  to  be  mostly  fair,  for  two  days  more.  I  have  marked  this  place  e  ob 
the  chart,  and  in  the  log. 

With  thcse  fine  winds,  what  was  that  shipdoing  for  this  whole  week  ?  Why,  actually  hugging  a  S.  W. 
wind,  or  standing  as  though  she  wanted  t.o  go  to  the  West  Indies, 

She  reached  the  Line  the  first  time,  it's  true,  in  30  days  from  Ne w  York,  but  too  far  to  clear  Cape  St.  Roque. 

The  track  of  the  "  Vincennes"  beautifuUy  proves  the  correctness  of  the  charts  ;  it  conforms  in  its  general 
direction  to  the  track  of  the  charts,  but  it  is  too  far  off.  Any  one  who  will  examine  the  Log  of  that  ship — ^her 
track,  and  my  Sailing  Directions — will  see  that  it  would  be  just  about  as  reasonable  for  thatship  to  have  gonc 
over  to  thc  Cape  de  Verdes,  (which  would  havc  been  not  quite  as  far  on  the  other  extreme,)  and  then  meeting 
with  a  long  passage  of  60  days,  to  ascribe  ii  lo  the  charts.  The  ship  whose  track  I  have  markcd  x,  might, 
with  the  same  propriety,  ascribe  ber  long  passage  to  the  charts  also* 

Navigators  often  follow  the  new  route  bravely,  until  they  get  into  the  cquatorial  calms ;  here  their 
heart  seems  to  fail  them,  and  they  bolt  at  the  vcry  time  when  they  should  stick  more  closely  to  their 
guide. 

The  region  whioh  these  calms  usually  include  is  in  the  shape  of  a  wcdge ;  it  shifts  about,  but  Plates  XI 
and  XII  show  its  mean  place  at  the  four  seasons.  In  each  season,  it  is  sometimes  above  and  sometimes  be* 
low  the  place  assigned  it  on  the  chart.  But  I  have  drawn  it  there  to  show  navigators  how  they  mistake, 
when  beingas  far  West  even  as  31^  or  32^,  they  fall  into  these  calms,  and  think  of  making  longitude  by 
fanning  along  to  the  eastward  or  an  E.  N.  E.  or  perhaps  a  N.  E.  course.  The  farthcr  they  go  on  such  occa* 
sions,  the  broader  grows  the  belt,  and  the  greater  becomes  the  difficulty  of  getting  across  it. 

I  have  projected  on  Plate  XII,  by  a  dotted  line,  the  track  of  a  ship,  and  marked  it  y,  as  an  illustration  of 
bad  management  under  such  circumstances,  though  it  is  by  no  means  an  extreme  case.  This  ship  had  40  days 
to  the  Line,  took  the  ncw  route,  and  foUowed  it  bravely  until  she  reached  the  equatorial  calms,  in  longitude 
S9^.  She  was  then  far  enough  to  the  eastward,  and  should  not  have  been  afraid  to  cross  the  Line  as  far  West 
as  32°.  Butinstead  of  proceeding  to  make  the  best  of  her  way  across  this  belt  where  it  was  narrow,  and 
where  two  or  three  days  at  most  would  have  sufficcd  for  crossing  it,  she  proceeded  to  flap  along  to  the  east- 
ward  as  far  as  21° ;  and  thus,  in  consequence  of  the  monsoons,  found  herself  to  leeward,  When  at  A,  that 
ship  should,  instead  of  making  about  an  E.  by  S.  course,  have  stood  on  the  other  tack,  making  the  best  of  her 
•way  South,  and  not  caring  to  get  east  of  30°.  She  might  have  been  content  to  keep  herself  between  29°,  or 
30°  and  31°  or  32^,  while  she  crossed  these  calms« 

I  have  not  yet  found  a  single  case  in  which  there  has  been,  aftcr  crossing  the  Line  as  far  as  32°,  the  least 
difficulty  in  clearing  St.  Roque.  Navigators  should  not  hesitate,  if  they  are  pinched,  to  go  inside  of  Fernando 
do  Norhona.  I  have  the  track  of  one  vessel  that  dashed  on,  crossed  the  line  in  41°  the  19th  day  out,  and 
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on  the  32(1  dajr  was  south  of  Ihe  parallet  of  Rio.     This,  though,  was  in  the  winter  and  spring  when  vessels  can 
afford  to  keep  to  the  westward,  and  it  was  going  farther  West  than  I  sbould  advise. 

But  suppose  a  vessel  to  cross  in  32^  or  33°,  and  to  get  the  S.  E.  trades  at  S.  E.  By  standing  on  S.  S, 
W.,  she  keeps  herself  in  a  position  in  which  any  change  of  wind  is  faToraWe.  If  it  haul  to  thc  eastward,  she 
can  lajr  up  aud  clear  the  land ;  if  it  haul  to  the  southward,  she  can  go  about  and  make  easting,  and  get  along 
rapidly  by  stretches  upon  long  and  short  legs, 

The  current  so  much  dreaded  off  St.  Roque  is  a  good  deal  of  a  bug-bear.  Navigators  have  been  frightened 
at  this  current  ever  since  some  transports  were  cast  ashore  by  it,  sometime  in  the  last  century.  But  it  should 
be  bome  in  mind,  that  it  was  quite  as  much  of  an  undertaking  for  the  clumsy  transport-built  ships  of  England 
in  the  last  century,  to  contend  against  a  current  of  one  knot,  as  it  is  now  for  one  of  our  first-rate  sailing  clipper- 
built  ships,  to  contend  with  one  of  4  or  5  knots. 

The  Log-book  of  ihe  "  Celia",  quoted  in  the  3d  edition  of  this  work,  is  an  example.  It  would  have  been 
impossible  for  that  ship  to  beat  against  a  oneknot  cnrrent.  In  the  days  of  this  wreck,  the  passage  from  England 
to  India  averaged  nine  months.  Warren  Hastings,  when  he  went  out  was  10  months  on  the  way.  The  pas- 
sage  is  now  often  made  by  our  ships  in  less  than  3  months.  Therefore  the  ships  of  those  days  might  be  well 
cautioned  against  currents  as  dangerous,  which  the  ships  of  the  present  day  would  scarcely  regard. 

Now,  my  investigations  show  that  there  is  rarely  off  Cape  St.  Roque,  aud  in  the  fair  way  from  the  equator 
South,  either  a  sweeping  or  a  horsing  current.  Indeed  many  accurate  and  close  observers  pass  tbere  without 
reporting  any  current  at  all ;  and  though  navigators  should  always  be  on  the  look-out  for  a  current  there,  and 
should  always  make  allowance  for  one  that  ts  to  set  them  on  the  land ;  yet  when  they  do  encounter  a  current 
there,  they  may  be  assured,  that  as  a  general  nde,  it  is  neither  difficult  to  overcome  nor  dangerous  on  account 
of  its  set. 

The  schooner  "  Anna  Sophia,*'  J.  T.  Tuthill,  sailed  from  Greenport,  New  York,  for  California,  December 
24th,  1849.  She  had  the  charts  on  board  ;  claims  to  have  followed  them,  and  had  a  long  passage.  Yessels 
by  following  the  charts  may  have  a  long  passage,  as  they  sometimes  do  over  all  parts  of  the  ocean.  But  I  am 
DOt  disposed  to  permit  navigators  to  commit  blunders,  and  ascribe  the  consequences  to  the  charts. 

The  "  Anna  Sophia"  was  evidently  not  a  smart  vessel ;  she  had  a  passage  of  9  monthtf  to  California  inclu- 
ding  the  stoppage  at  St.  Catherine^s  of  one  week. 

She  crossed  the  Line  in  about  31°  3(y,  fell  to  leeward,  and  was  a  month  in  getting  clear  of  St.  Roque. 

I  quote  80  mucb  of  her  Abstract  as  relates  to  her  track  between  the  Line  and  Cape  St.  Roque» 
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Ahstract  Log  of  the  Schooner  **  Anrui  Sophia^^'^  J.   T.   Tuthill^  Master^  bound  /rom  Greenport,  JV.   F.,  to 

Galifomia,  1849. 


WINDS. 

Date. 

Latitude, 

Longitude, 

REMARKS. 

at  noon. 

at  noon. 

Pirst  Part. 

Middle  Part 

Latter  Part. 

Feb.  8 

0°30'  N. 

3I°28'W. 

S.  E 

S.  E. 

S.  E. 

Current  1  W.  N.  W.     Lots  of  birds. 

9 

0  41   S. 

32  20 

(C 

ii 

(C 

10 

2  02 

33  07 

« 

ii 

(C 

Current  1  W.  N.  W. 

11 

3  34 

33  50 

ti 

ii 

(( 

Fair  weather. 

12 

4  07 

33  20 

ii 

ii 

(( 

13 

4  44  (!(?- 

36  10 

ii 

tn^E. 

E.  N.  E. 

Sounded  in  5  fathoms  water  on  the  banks  of  St. 
Roque — water  green.     Current  IJ  W.  N.  W. 

14 

4  03 

36  19 

Oo-E.NE. 

E.  N.  E. 

E. 

Standing  in  to  2fathoms  and  off  soundings. 

15 

4  37 

36  07 

S.  E. 

S.  E. 

(( 

((                         ((                           (( 

16 

4  32 

35  48 

E.  N.  E. 

S.  E. 

Standing  off  and  on. 

17 

4  55 

35  34 

E. 

(( 

18 

4  29 

35  40 

(( 

E. 

19 

4  43 

35  38 

E.  N.  E. 

S.  E. 

Gaining  to  windward  slowly. 

20 

4  56 

35  38 

E.  S.  E. 

(( 

21 

5  00 

35  39 

i( 

(( 

Calm. 

•&•§  o^==.§S 

22 
23 

4  02 

4  48 

35  26 
35  36 

E. 

E.  S.  E. 

E. 

S.  E. 

(( 

-  *  g  g  -  ^M     J   Standing  off  towards    the 

24 

4  03 

35  00 

E. 

(( 

(( 

®  Ji"  $  «  c -2  S     K     Line. 

25 
26 
27 

28 

2  56 
1  54 
l  03 
1  43 

34  00 
32  48 
31  40 
22  10 

S.E.byS. 
E.  N.  E. 
S.£.bv  S. 
S.E. 

S.  E. 
E. 

S.  E. 

(( 

(( 

E. 

S.  E. 

(( 

c  JS  c  S  £  .S  ^  S  "^ 

Mar.  1 

2  50 

33  17 

i( 

« 

(( 

^S^   .12  2  «sa^ 

2 

3  21 

33  40 

(( 

(( 

(C 

1  ^  f  S  *^  S  S  2 

3 

3  08 

33  58 

(( 

(( 

(( 

^  1  —  '^.s|S'a1    Standing southerly  again. 
>.^  i^^  &)>^^  S  w>  Sounded  in   15  fa»homs — 
15:;«:^^  12.    watergreen. 

4 

3  57 

34  03 

S.E.byS. 

S.E.by  S. 

S.E.by  S. 

5 
6 

7 
8 

5  00 
5  20 
5  27 
5  48 

34  47 
.35  12 

35  07 
35  05 

(( 
(( 

S.  E. 

(C 
(( 

S.  E. 

(( 

(C 

S.  E. 

(( 

With  ihis  abstract  before  the  navigator  comment  is  unnecessary.  Why  should  Captain  Tuthill,  on  the 
13th  of  February,  have  run  off  beforc  the  wind  ?  On  the  12th,  he  was  in  4°  7'  South,  and  33°  2(y  West, 
Cape  St.  Roque  bearing  S.  W.  by  W.,  with  the  wind  at  East,  or  E.  N.  E.  for  most  of  the  13th  and  14th ! 
He,  therefore,  could  bave  laid  up  ali  this  time  to  the  southward  and  eastward  ;  but  instead  of  that,  he  ran  for 
one  whole  day  about  W.  S.  W.,  with  the  wind  dead  aft,  and  Cape  St.  Roque  on  the  port  bow.  He  made  on 
thifi  course  nearly  3°  of  westing,  viz  :  from  33°  2(/  to  36°  K/. 

It  is  obvious  to  every  one,  that  this  schooner  met  with  no  difficulty  in  consequence  of  taking  the  ncw 

route,  and  of  crossing  the  Line  in  32° ;  had  she  stood  to  the  southward  on  the  I3th,  she  might  have  gonc 

with  the  wind  free  by  Cape  St.  Roque,  passing  out  of  sight  of  it  to  windward ;  for  with  the  wind  at  East  and 

to  the  North  of  East,  shc  could  have  gone  South  as  casily  as  Wcst,  and  by  making  on  that  day  3°  of  latitudc, 

iostead  of  3°  of  longitudc,  shc  would  on  thc  13th  have  crossed  7°  South,  and  been  in  thc  ^^fair  way"  to  Rio 

and  ports  beyond. 


Digitized  by 


Google 


392  THK    WIND    AND    CURRENT   CHART8. 

Captain  N.  A.  Bachelder,  of  the  barque  "  Imaum,"  sailed  from  Salem  to  San  Francisco,  October  16th, 
1850.  He  also  had  the  Charts  on  board,  took  the  »ew  route,  crossed  5°  N.  in  34°  W.,  and  the  Line  in  35°, 
after  a  fine  run  of  31  days.  He  stood  on  for  three  days  more,  and  until  he  reached  4P  W  S.,  in  35°  13'  W., 
meeting  no  current.  But  instead  of  taking  advantage  of  the  slants  (the  wind  varying  from  E.  by  S.  to  S.  E. 
by  S.)  or  of  making  short  and  long  stretches — as  to  the  advantages  of  which  I  have  so  earnestly  endeavored  to 
impress  navigators  when  they  happened  to  be  pinchedhere — he  stood  on,  amidst  all  this  veering  and  hauling 
of  the  wind,  (except  for  twelve  hours,  the  day  he  crossed  the  Line,  when  he  steered  N.  E.  by  E.  ;  and  again, 
in  latitude  4°  S.,  longitude  35°,  when  he  stood  four  hours  N.  E.)  Finally  he  put  about,  stood  to  the  north- 
ward  and  eastward,  and  reached  the  Line  again,  after  an  absence  of  seven  days,  in  31°  W.,  from  which  po^i- 
tion  he  cleared  St.  Roque,  without  difficulty,  passing  about  2°  to  windward  of  it.  In  ten  days  from  the  line 
this  time,  and  in  seventeen  from  his  crossing  it  the  first  time,  he  was  south  of  Rio.  Thus  making  the  passage, 
notwithstanding  the  fallingtoleeward,  and  losing  a  week  in  consequence,  in  eight  or  ten  days  less  than  the 
average  time  by  the  old  route. 

Indeed  I  have  no  doubt  but  that  his  difficulty,  as  it  was,  in  getting  by  St.  Roque,  was  less  than  it  would 
have  been  in  clearing  the  equatorial  "  doldrums,"  had  he  taken  the  old  route. 

With  regard  to  the  current  of  St.  Roque,  he  remarks  :  "  This'*  (meeting  a  current  of  20  miles  N.  W.  by 
W.  in  latitude  2°  IT  S.,  longitude  34°  or  35°  W.)  "  this  is  the  first  time  for  six  days  in  which  I  have  expe- 
rienced  the  least  current."  He  had  then  been  down  to  St.  Roque,  and  was  on  his  way  back  to  the  Line.  And 
to  show  that  that  much  dreaded  current  is  not  always  in  motion  here,  he  continues,  "  and  on  my  way,  last 
voyage  to  California,  the  N.  E.  trades  failing  me,  I  was  obliged  to  cross  the  equator  in  longitude  32°  30^,  No- 

vember  20,  1849,  in  three  days  cleared  Cape  St.  Roque  with  little  or  no  current.'* 

For  the  guidance  of  navigators  who  follow  the  new  route,  and  are  pinched  in  clearing  St.  Roque,  as  they 

no  doubt  will  occasionally  be,  I  repeat  the  following  suggestions : 

From  the  Line  in  Iongitude33°  Cape  St.  Roque  bears  S.  S.  W.     From  this  crossing  place,  in  a  smart 

ship  that  will  fetch  where  she  looks,  a  S.  E.  wind  all  the  way  from  the  Line,  would  just  prevent  the  vessel 

from  clearing.     But  the  chances  are  more  than  a  hundred  to  one,  that  the  wind  will  not  hang  steadily  at  S.  E. 

all  the  way  from  the  Line  to  St.  Roque.     If  it  haul  to  E.  S.  E.  you  can  lay  up  and  clear.     If  it  haul  to  S.  S. 

E.  you  can  put  about  and  make  easting. 

But  suppose  the  wind  holds  steadily  at  S.  E.  or  at  any  other  point  which  will  prevent  you  from  clearing 

the  Cape ;  draw  a  line  from  your  place  on  the  Chart  to  the  Cape,  and  avoid  falling  to  the  west  of  that  line,  by 

taking  advantage  of  slants,  or  by  beating,  accordingly  as  you  may  have  the  wind,  and  making  long  and  short 

etretches.     I  ^uote  the  case  of  the  "  Stag  Hound,"  as  an  example. 


Captain  Bichardson  to  Lieutenant  M.  F.  Maury. 

^^  San  Francisco,  June  12, 1851. 
"Herewhh  I  send  you  abstract  of  sbip  "  Stag  Hound's"  passage  from  New  York  to  San  Francisco,  fttoppbg 
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Qt  Valparaiso,     Our  passage  from  New  York  to  Valpariaso  was  sixty-six  days ;  from  Valparaiso  to  San  Fran- 
cisco  was  forty-two  days — nearly  all  the  way  light  trades  :  S.  E.  and  N.  E. 

^^  Six  days  out  irom  New  York,  broke  off  main  topmast,  and  that  in  its  fall  took  all  three  topgallant  masts, 
Soon  after  took  a  W.  S.  W.  and  West  gale — ^run  the  ship  dead  before  the  sea  and  wind  :  in  consequence  of 
this,  crossed  the  equator  in  about  longitude  28^  SV  W.  in  twenty-one  days  from  Ncw  York.  Losing  top- 
mast,  we  had  no  main  topsail  in  theship  for  nine  days,  and  no  topgallant  sails  for  twelve  days  ;  had  we  not 
met  with  this  accident,  I  think  we  should  have  been  down  to  the  Line  in  sixteen  days. 

"  In  latitude  4°  N.  the  N.  E,  trades  left  us,  then  baffling  down  to  latitude  2°  N.  Then  took  the  wind  at 
S.  S.  £.  and  S.  £.,  until  near  the  coast  of  Brazil,  when  the  wind  hauled  so  we  did  not  have  to  make  a  tack ; 
presume  had  we  crossed  in  longitude  30^  W.,  we  should  have  fetched  along  the  coast." 

This  letter  of  Captain  Richardson  is  quoted  as  an  illustration  of  what  I  have  endeavored  to  impress  upoa 
oavigators,  with  regard  to  their  course,  after  crossing  the  Line  well  to  the  westward,  and  when  it  appears  to 
be  touch-and-go  as  to  clearing  St.  Roqne,  viz  :  stand  boldly  on,  and  take  advantage  of  slants  and  short  legs, 
to  make  long  ones. 

I  received  the  abstract  of  another  vessel  about  the  same  time  that  crossed  in  31^,  and  I  notice  in  the  re- 
marks  after  crossing  the  line— "  back  strapped" — "  no  chance  of  weathering  Cape  St.  Roque'' — "shall  evi- 
dently  fall  to  leeward,"  "  bad  luck,"  &c.  Yet  this  desponding  oavigator  stood  bodily  on,  took  advantage  of 
a  slant,  stood  off  for  eight  hours,  went  passed  St.  Roque  like  a  shot,  and  the  thirty-second  day  out  from  New 
York,  crossed  thc  parallel  of  Rio. 

During  the  last  year  (1851)  the  average  passage  to  Rio  of  the  ships  that  have  used  the  charts,  has  been 
about35  days,  showing  a  clear  gain  upon  the  old  route  of  nearly  three  weeks. 

That  vessels  will  sometimes  meet  with  unfavorable  winds  by  this  as  they  will  by  all  routes,  I  need  but 
quote  as  an  illustration  the  Log-book  of  the  barque  ^^  Mermaid,''  bound  from  Boston  to  San  Francisco,  May, 
I85L 

It  will  be  observed  that  that  vessel  did  not  get  the  N.  E.  trades  at  all,  except  for  one  day ;  and  that  not- 
withstanding,  that  after  reaching  the  region  where  she  ought  to  have  found  the  N.  E.  trades,  she  found  the 
winds  for  the  most  part  south  of  east,  yet  she  had  no  difficulty  in  crossing  the  Line  in  30^  ;  and  moreover, 
that  notwithstanding  she  was  dismasted  in  l^  S.  31^  W«,  she  had  bo  diffieulty,  even  under  these  circamstances, 
of  clearing  St.  Roque,  and  of  arriving  at  Pemambuco  36  d^iys  o«t. 

I  have  heard  of  such  puffs  of  wind  about  Para  as  dismasted  the  ^^  Mermaid,"  but  never  in  this  region  before. 
There  was  a  vessel  of  war  some  years  ago,  in  the  mouth  of  the  Amazon,  that  bad  her  forward  sails  and  some 
of  her  spars  carried  away  by  one  of  those  ^^  pufis"  when  there  was  not  wind  enough  aft  to  fiU  the  mizzen 
topsail.     Such  ^^  whi£&,"  I  understand,  are  not  unfrequent  about  the  mouth  of  the  Amazon. 
67 
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i 
s 

8 

fa 

REMARKS. 

Monday,  May  12th :    Started  in 
tow  of  a  steamer  at  9  A.  M. — at 
meridian  Minot's  Ledge  bore  S. 
W.  by  W.,  (Mag.)  distance  8 

railes. 
Fresh   winds,  accompanied  with 

fog  and  smooth  sea 
Strong  winds,  with  thick  weather. 

In  the  Gulf  Stream. 
Strong  winds  and  irregular  swell 

running.     In  the  Gulf  Stream. 
Strong  gales — all  light  sales  furled 

— latter  part  of  this  day  rained  in 

torrents  for  four  houra  from  S. 

W.— at  noon  calm. 
Light  winds  from  N.  W.  fresh  and 

squally  from  N.  E. — calm. 
Lightwindsfrom  S.  S.  W.— Fresh 

from  S.  S.  E.  with  clear  sky: 

Saw  this  morning  gulf-weed  for 
the  first  time  since  we  left  port : 
During  this  day  made  taoks  to 

the  S.  S.  W. 
First  part  of  the  day  had  pleasant 
winds  from   S.   S.   E. — middle 

part  moderate — latter  part  from 
S.  E.  and  moderate. 

First  and  middle  part  light  airs 
from  S.S.  E.^latter  part  breezes 
from  the  N.  W.,  being  calm  for 
2  hours  previous  to  the  N.  W. 
wind. 

First  part  pleasant  winds  from 
N.  W.— 'middle  part  from  N* 
N.  E. — latter,  N,  E.  and  fine 
weather. 

First  pari  fresh  winds  from  N.  N. 
E. — middle  part  from  N.  W.--- . 
lalterpart  calm:  Large  quanti% 
tiesof  gulf-wecd  floating, 
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398.  THE  WIND  AND  CURRENT  CHARTS. 

Mistakes  in  the  route  to  Rio  are,  I  ain  happy  to  say,  becoming  much  less  frequent.  Tbe  charts  areevi- 
dently  much  better  understood  now  ihan  they  were  formerly.  Since  the  last  edition  of  these  *'  Sailing  Direc- 
tions"  went  to  press,  no  such  mistake  as  that  of  the  "  Vincennes,*'  has  corae  to  my  knowledge. 

With  a  view  of  contrasting  the  passages  of  the  new  route,  I  have  taken  the  logs  of  all  the  vessels  that  have 
come  to  hand  between  the  publication  of  the  fourth  edition,  and  the  going  to  press  with  the  fifth  edition  of  this 
work,  and  from  thera  tabulated  the  passages  to  the  equator,  and  thence  to  clearing  Cape  St.  Roque. 

The  old  route  is  nearly  broken  up.  It  is  now  rarely  attempled.  But  many  vessels  evidently  aim  to 
"  split  the  difference  "  between  the  old  route  and  the  new,  by  steering  a  sort  of  middle  course  between  them. 
This  I  have  called  The  Middle  Route. 

Some  of  the  vessels  which  take  this  middle  route,  evidently  set  out  with  the  intention  of  trying  the  new 
routej-i^ut  they  get  a  little  pinched ;  or  the  winds  are  too  favorable ;  cr  the  dread  of  that  bug-bear  off 
Cape  St.  Roque — a  westwardly  current — seizes  thera ;  or  through  fear  of  falling  to  leeward,  of  getting  back- 
strapped,  &c.,  they  go  too  far  east  and  get  delayed  in  the  "  doldruras." 

Itwillbe  seen,by  consulting  theTable,  New  RouTE,pp.  400  et.  seq.,  that  the  raean  crossingplace  on  the 
equator,  by  the  vessels  of  the  new  route,  isin  29^  55'  West: — that  out  of  the  88  vessels  there  recorded,  but 
two  fell  to  leeward,  both  in  October.  They  both  crossed  5°  N.  in  37°  W.  :  a  sraart  ship,  we  may  therefore 
infer,  need  not  fear  to  crossthe  Line  as  far  as  32°  or  33°  West,  especially  In  the  winter  tirae. 

Lieut.  Kennedy,  coramanding  the  U.  S.  Store  ship  "  Supply,"  on  her  recent  voyage  to  Rio,  mentions  a 
striking  instance  of  the  advantage  of  sticking  to  the  charts,  and  conforming  to  ihe  sailing  directions.  He 
crossed  in  the  month  of  February,  34  days  out,  in  Long.  33°  W.  He  was  pinched,  and  made  the  land  7  railes  to 
leeward  of  Cape  S^.  Roque.  He  stood  boldly  on  ;  took  advantage  of  a  slant,  as  recomraended,  and  got  by 
without  any  difficulty.  The  bark  Polka,  however,  which  was  in  corapany,  stood  off  to  tbe  northward  and  east- 
*  ward  in  order  to  get  an  offing,  and  pass  to  windward  of  the  Island  bf  Femando  do  Noronha.  This  brig 
thougha  better  sailer  than  the  "  Supply,"  did  not  arrive  until  several  days  after  the  "  Supply."* 

•  Extraets  from  Log  ofthe  United  States  Slore  Ship  **Suppty,^*  LietUenant  C.  H.  Kennedy,  eommanding. 

January  6,  1850  (Lat.  39°  N.,  Lonjj.  63^  W.)  at  10  a.  m.  a  whirlwind  passed  between  our  fore  and  mainmasts,  doing  no  damage. 
At  the  same  time,  two  others  were  observed,  one  on  the  port-beam,  the  other  on  the  starboard  quarter.  Their  formation  was  veiy 
tudden,  giving  nowarning  whatever  of  their  approach  ;  nor  was  the  force  or  direction  of  the  wind,  which,  at  the  time,  was  blowing 
fresh,  in  the  least  aflfected  ;  the  diameter  of  the  one  which  possed  between  our  masis  was  about  ten  feet  with  a  rotary  velocity  of  about 
one  hundred  miles  per  hour,  and  a  progressive  velocity  of  about  aixty  or  sevenly  miles  per  hour.  The  one  on  the  port-beam  wa» 
much  larger,  carrying  wilh  it  large  quantities  of  water,  and  moving  with  a  higher  velocity. 

February  6,  ItSO  (Lat.  10  40'  N.,  Long.  3^  W.,)  at  3h.  30m.  a  large  and  heavy  whirlwind  passed  across  our  bow,  aboul  twa 
hundred  yards  distant,  with  a  very  high  velocity,  and  carrying  wiih  it  large  quantities  of  water. 

The  ship  did  not  suil  well  during  thefirst  part  of  the  passage,  having  been  stored  out  of  tnm,  and  griping  to  such  a  degree  that  all  the 
i&ils  on  her  mizzen  roast  were  useless.  1  cpuld  not  make  any  change  in  her  trim  by  shifting  weight  from  one  extreme  (a  bad  way  at 
best)  as  every  crack  and  crevice  was  crammed  wiih  stores,  ba^uge,  &c. 

Thefirst  parl  of  ihe  passage  waa  rough,  and  the  soulh  wesiterly  winds  drove  me  far  out  of  my  track.  I  was  at  one  time  appreheo- 
•ive  of  being  forced  In  sightof  the  •*  Cape  de  Verde  Islands." 

WLen  the  *<  trade  winds '*  north  of  the  Elquator  began  to  fail  me,  the  weather  became  squally,  and  the  wind  Ilght;  though  in 
^eneral  the  squalls  were  of  rain  only. 

Onthe6th  of  February,  however,  wehad  some  wind  in  them,  and  a  violent  whirlwind  passed  ahead  of  the  ship  about  two  hun- 
^rcd  yard».    It  would  have  passed  over  the  ship,  had  it  not  been  met,  and  driven  ahead  of  a  squall. 
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The  chief  point  of  information  as  to  the  new  route  appears  now  to  be  in  the  praclical  ansvver  to  this  ques- 
tion  :  Which  is  the  best  way  of  crossing  Ihe  "  equatorial  calms  ?  "  The  rogion  most  liable  to  these  calms  is, 
as  I  have  before  explained,  wedge-shaped,  with  the  point  of  the  wedge  directed  towards  South  America. 

The  winds  in  these  calm  regions  are  ofien  from  the  southward  and  westward ;  indeed,  as  you  approach  the 
coasl  of  Africa  in  summer  and  fall,  these  southwardly  winds  assume  the  characterof  a  regular  monsoon. 

The  place  ofthese  calms  varies  too:  it  is  sometimes  at  the  equator;  sometimes  in  5^,  10°,  or  even 
in  15*^  North,  according  to  to  the  season  of  the  year. 

And  the  answer  to  the  question,  "  how  to  across  them?  "  is  this :  Unlessyou  are  fearful  of  falling  to  lee- 
ward,  or  you  are  already  too  far  to  leeward  and  want  to  make  easting  in  the  soutfawardly  winds  of  the 
<'  doldrums,"  do  your  best  to  make  southing,  for  by  that  course  you  will  clear  them  soonest.  By  that  course 
you  run  directly  across  them  ;  by  an  East  or  VVest  course,  you  run  along  wilh  them. 


I  was  forced  acrosa  the  Line  in  Long.  320  50'  on  the  7th  of  February.  To  avoid  being  back-strapped,  I  stood  to  the  East  for 
iwelve  hours  betwcen  the  8th  and  9ih,  and  twenty-one  and  a  half  houra  between  the  lOih  and  llth  ;  but  I  am  now  inclined  to  believe  that 
1  might  have  feiched  past  St.  Roque  by  standing  on.  On  the  llth,  stood  in  for  ihe  land,  and  made  it  on  the  12th  at  2  p.  m.  At  3h. 
30m.  tacked  ship  in  a  lialf  twelve  :  shells  and  gray  sand  mixed  with  coral,  which  was  the  general  character  of  the  soundings  every  time 
we  got  bottom.  Stood  ofT  shore;  4h.  45m.  tacked  and  laid*up  along  the  land,  which  was  again  made  on  the  13th  ;  stood  in  to  ten 
fathoms,  and  tacked  at  2h.  30m.  p.  m.  **  Cape  Branco  "  bearing,  per  compass,  S.  by  \y.  J  W.,  distant  about  thirty  miles,  and  the  land 
abeam,  distant  about  eight  miles.  At  9  p.  m.  tacked  again  and  laid  well  up  along  the  landi^hich  we  did  not  again  see  till  we  made 
**  Cape  Frio."  The  wind  fanned  us  on  both  tacks,  and  when  we  '<  went  about  *'  the  last  time,  we  made  a  S.  by  E.  compass  course. 
Thua  we  cleared  the  land  in  two  off-shore  tacks,  each  of  5h.  30m,  the  current  sweeping  along  or  off  shore.  The  distance  run  per  log 
10  six  thousand  five  hundred  and  sixty-three  miles.  No  vessel  that  sailed  in  January  has  yet  arrived.  We  spoke  the  <*  Green  Point  " 
between  lO  and  20  N.  and  30O  54'  W.  bound  to  Rio,  she  had  sailed  two  days  before  us  (January  Ist)  from  New  York.  We  also 
nw  the  bark  **  Polka  "  itanding  in  for  the  land  on  tbe  ofternoon  of  the  lOth  Feb.  We  were  on  the  opposite  tack,  having  gone  about  to 
avoid  the  bight  to  the  westward  of  St.  Roque. 

I  have  endeavored  to  obtain  accurate  information  of  the  passages  made  in  December,  but  the  Register  is  so  loosely  kept  that  I  can 
leam  nothing  more  than  the  number  of  days  of  the  voyage,  not  even  the  time  of  sailing  or  arrival,  or  the  meridiaa  on  which  they  crossed 
the  Elquator. 
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NEW  ROUTE. 


Longitude  of  Crossing  Parallels  of— 

Crossed 

Equator. 

Pasaed 
St  Roque 

Namc  o(  Vessel. 

Sailed  From. 

30O  N. 

250  N. 

20O  N. 

150  N. 

lOO 

N. 

50  N. 

Long.W. 

Days. 

Dayj. 

Long.W. 

Long.W. 

Long.W. 

Long.W 

Long 

W 

Long.W 

January. 

o      / 

0       t 

o      / 

O       / 

o 

/ 

o       / 

o      / 

Diadem,        ...     - 

N.  York,     Ist 

37     0 

28     0 

29    0 

28    0 

27 

0 

27    0 

29    0 

38 

42 

Black  Squall,  (Bark,)  - 

Baliimore,  8th 

40     0 

39     0 

38    0 

36     0 

36 

0 

30    0 

27  16 

24 

27 

Great  Britain,    -     -     - 

N.  York,     9th 

36     0 

37     0 

36     0 

35     0 

33 

0 

29    0 

30    0 

27 

30 

Miantonomi,  (Bark,)    - 

N.  York,     8th 

45     0 

44    0 

44    0 

41     0 

40 

0 

38    0 

30  23 

39 

43 

Means 

37  40 

34  40 

34  20 

33  00 

32  00 

28  40 

28  45 

32 

35.5 

February. 

Kate  Hays,  -     -     -     - 

N.  York,      3d 

49     0 

42     0 

38.  0 

34    0 

30 

0 

29    0 

28  40 

29 

33 

Isabelita  Hyne,  (Bark,) 

N.  York,     5th 

55  30 

53    0 

51     0 

49     0 

45 

0 

38    0 

33  20 

22 

25 

Wallace,  (Bark,)    -     - 

Boston,^  6th 

44    0 

43     0 

39     0 

35    0 

31 

0 

29    0 

29  25 

38 

43 

Francis,        "         -     - 

N.  Yofkf  12th 

53     0 

39    0 

39     0 

38    0 

34 

0 

30    0 

29     0 

38 

43 

Eastern  State,  -     -     - 

N.  York,  13th 

39     0 

36     0 

33     0 

30    0 

30 

0 

29    0 

29  30 

24 

27 

Sacramento,  (Brig,)    - 

N.  York,  21st 

42    0 

40    0 

39    0 

36    0 

31 

0 

26     0 

27 

30 

33 

Maria, 

N.  York,  21sl 

47    0 

41     0 

38    0 

34    0 

31 

0 

29    0 

29     0 

21 

24 

Ariel, 

N.  Yoik,  24th 

38    0 

34    0 

32    0 

30    0 

29 

0 

28    0 

27  20 

32 

35 

Tornado,      .     -     -     - 

N.  York,    23(1 

47     0 

40    0 

38    0 

35    0 

32 

0 

30    0 

28  48 

28 

31 

Means 

44  52 

39  22 

37  00 

34  00 

31 

00 

28  45 

28  35 

29 

32.5 

- 

March. 

Stag  Hound,      -     -     - 

N.  York,     Ist 

40    0 

32    0 

32    0 

27     0 

27 

0 

23    0 

28    0 

26 

29 

Michael  Angelo,     -     - 

N.  York,     6th 

48    0 

38    0 

33     0 

30    0 

28 

0 

25     0 

23  30 

26 

32 

Sarah  Boyd,      -     -     - 

Phila'd,      9th 

42  30 

37     0 

34    0 

32     0 

31 

0 

29     0 

28    0 

32 

38 

Sea  Serpent,      -     -     - 

N.  York,  lOth 

47    0 

41     0 

39     0 

35    0 

32 

0 

31     0 

29  30 

18 

23 

Parana, 

N.  York,  16th 

36     0 

31     0 

30    0 

29     0 

28 

0 

28    0 

28  15 

24 

26 

Gov.  Morton,    -     -     - 

N.  York,  12th 

43    0 

38    0 

35    0 

33     0 

30 

0 

29     0 

28    0 

26 

31 

Candace,  (Bark,)  -     - 

N.  York,  25th 

45    0 

43     0 

42    0 

41     0 

38 

0 

32    0 

30  10 

30 

32 

Kedar,           «         -     - 

Boston,     27th 

39    0 

32    0 

30    0 

29    0 

29 

0 

29     0 

29  30 

40 

44 

Means 

42  34 

36  30 

34  22 

32  00 

30  22 

28  52 

28  07 

27.7 

31.8 

Digitized  by 


Google 


MISTAKES    IN   THE    RO0TE  TO  RIO,    ETC. 


401 


NEW  ROUTE. 


Longitude  of  Croesing  Parallels  of— 

Crossed 

Equator. 

Passed 
St.Roque 

Nune  of  Vessel. 

Sailed  fron) 

30ON. 

250  N. 

30ON. 

150  N. 

lOo 

50  N. 

Long.W 

.    Days. 

Days. 

JLoDg.W 

Long.w'Long.W 

Long.W 

Long.W  Long.W 

April. 

o       / 

o 

/ 

o      / 

o      / 

o       /      o      / 

0      / 

Empire    ----- 

New  York,  2d 

40    O'  34 

0 

35    0 

35    0 

32    O'  29    0 

28  40 

26 

30 

Thos.  B.  Wales      -     - 

Boston,       7thi  42    Oi  39 

0 

34    0 

33    0|  30    0  29     0 

28    0 

26 

30 

White  Squall     -     -     - 

N.  York,  lOth 

38    0 

34 

0 

32     0 

31     0 

29    0  28  .  0 

27    0 

21 

24 

Nestorian      -     -     -     - 

N.  York,  24th 

36     0 

34 

0 

35    0 

33     0 

30    01  27    0 

29  32 

31 

35 

Huma  (Bark)»  -     -     - 

N.  York,  25th 

59     0 

54 

0 

51     0 

46     0 

43    0 

39     0 

37  10 

40 

48 

Hazard  (Bark)  -     -     - 

Boston,     27  th 

39  30 

38 

0 

37    0 

34    0 

31     0 

28    0 

28  30 

25 

27 

North  American     -     - 

N.  York,      3d 

54    0 

42 

0 

36     0 

34    0 

35    0 

30    0 

27  00 

26 

30 

Means. 

44  04 

39 

17 

37  09 

35  09 

32  51 

30  00 

29  24 

27.9 

32 

May. 

Staffordshire      -     -     - 

Boston,        3d 

52    0 

50 

0 

45    0 

42    0 

37    0 

32    0 

29  40 

25 

28 

Robert  Wing  (Brig)    - 

Boston,       6th 

41     0 

39 

0 

35    0 

33    0 

31     0 

28    0 

29  55 

31 

34 

Equator  ----- 

BostoD,       9th 

43    0 

39 

0 

38    0 

38    0 

36     0 

33    0 

31  02 

43 

46 

F.  Copeland  (Brig)     - 

Boston,     llth 

43  30 

39 

0 

36     0 

34    0 

32    0 

29    0 

32    0 

37 

40 

Carioca  ----- 

PhUa.,       13th 

43    0 

39 

0 

37    0 

35    0 

32    0 

27    0 

32    0 

-      35 

40 

Sea  Breeze  -     -     -     - 

Boston,     15th 

44    0 

40 

0 

40    0 

39    0 

37     0 

32    0 

30    0 

35 

38 

Isabelita  Hyne  (Bark) 

N.  York,  21st 

40    0 

36 

0 

35    0 

32    0 

30    0  29    0 

30  34 

25 

28 

Albany    

N.  York,  24th 

39     0 

37 

0 

35    0 

33     0 

30    0 

27    0 

27  30 

42 

45 

Means. 

43  11 

39  52 

37  37 

35  45 

33  07 

29  37 

30  20 

34.1 

37  6 

June. 

Union      ----- 

New  York,  2d 

43    0 

42 

0 

40    0 

39    0 

37    0 

27    0 

30  20 

24 

26 

FlyingCloud     -     -     - 
Russel  (Brig)    -     -     - 

New  York,  3d 

40    0  40 

0 

40    0 

38    0 

36    0 

32    0 

33    0 

22 

24 

Salem,        6th 

35    0  33 

0 

32    0 

29     0 

27    0 

23    0 

28    0 

32 

35 

Cohota    ----- 

BostoD,     17th 

48    0 

43 

0 

40    0 

37     0 

31     0 

25    0 

26     0 

32 

34 

Valparaiso    -     -     -     - 

N.  York,  18th 

35  30 

35 

0 

35    0 

32    0 

31     0 

27    0 

31  41 

34 

37 

Witch  of  the  Wave     - 

BostoD,      23d 

61     0 

50 

0 

49    0 

47    0 

44    0 

38    0 

33  25 

27 

32 

Defiance       -     -     .     . 

N.  York,  26th 

44    0 

46 

0 

45    0 

43    0 

39    0 

27    0 

31     0 

36 

38 

Miantonomi  (Bark) 

N.  York,  28th 

45    0 

43 

0 

41     0 

40    0 

36     0 

26    0 

32  13 

36 

40 

Means. 

42  41 

41 

30 

40  15 

38  07 

36  07 

28  07 

30  42 

30.6 

33  2 

*Fell  to  leeward  :  therefore  is  not  iDcIuded  in  the  means  which  are  intended  to  show  the  besi  average  crossings. 
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TIlE    WIND    AND    CURRENT   CHARTS. 


NEW  RoarE. 


Name  of  Vessel. 


Mermaid,  (barque,) 
Telegraph, 


Raven, 
Sea  Witch, 

Typhoon-     -     -  -     . 

Seaman  -     -     -  -     . 

Winged  Arrow  -  - 

Raven      .     -     .  .     . 

Cohota     -     -     -  -     . 
Sovereign  of  the  Seas  • 

Sea  Witch    -     -  -     . 

Oliver  J.  Hays  -  - 


Seaman 


Comet     ...  - 

Russell    -     -     -  - 

Miantonomi       -  - 

Soraerset      .     -  - 

Wihl  Pigeon      -  - 

Golden  Gate      -  - 

Miguelon  (Bark)  - 

Helena     -     -     -  - 


Sailed  from. 


July. 

N.  York,     2d, 
N.  York,  13th, 


Means. 


August. 

N.  York,  Ist. 
N.York,  2d. 
New  York,  3d 
New  York,  3d 
Boston,  5th 
Boston,  6th 
Boston,  llth 
N.  York,  14th 
N.  York,  23d 
N.  York,  29th 


Means. 


August. 
New  York,  3d 

October. 

New  Yorkj  2ii 
New  York,  3d 
New  York,  3d 
Boston,  4th 
N.  York,  14th 
N.  York,  14th 
Salem,  15th 
N.  York,  30th 


Longitude  of  crossing  Parallels  of — 


30O  N. 


Long.W 

o      / 

52     0 
50     0 


51     0 


•34  0 

47  0 

47  0 

40  0 
47  0 

t44  0 

t44  0 

34  0 

41  0 
43  30 


41  50 


40    0 


Means. 


45 
41 
|46 
51 
40 
40 
48 
50 


44  10 


250  N. 


Long.  W 
O       / 

52    0 
48     0 


50     0 


34  0 

45  0 

46  0 
39  0 
46  0 
41  0 
41  0 
34  40 
37  0 
41  0 


40  20 


39     0 


41     0 
36     0 


46 
44 

36  0 

36  0 

45  0 

44  0 


39  40 


20O  N. 


Long.W 

o      I 

50    0 
46     0 


48    0 


34  0 

41  0 

45  0 

38  0 
45  0 

39  0 
39  0 


150  N. 


Liong.W 

O      I 

46     0 
43     0 


lOO  N.  I    50  N. 


Long.  W      Days   |    Days. 


Long.WLong.W 
o      t\      o      I 

43  0!  30  0 
39  0  26  30 


44  30'  41  0  28  15 


34 
38 
42 
36 
43 
37 
36 


Oi  33 

01  34 
0!  35 

Ol  35 


39 
33 
29 


34  50  33  45  33 


36  0 
39  0 


39  00 


34 
35 


37  07 


30 
34 


26 
26 
26 
27 

30  0 
25  30 
28  0 
27  10 
25  0 
0  30  0 


34  0 


26  57 


38  0 


37 
33 
45 
38 
32 
32 
39 
40 


36  0 


0''  35 


35  10 


31 
41 
35 
31 
32 
34 
40 


33  00 


35  0 


32  0 

29  0 

41  0 

31  0 

32  0 

32  0 

33  0 
40  0 


31  30 


27  0 


29  0 

26  0 
37  0 

29  0 
28  0 

27  0 

30  0 
37  0 


Crossed  Equalor.  ^^^t^^' 


34  0;  33  •  0  37  0 
29  0  33  0!  35  0 


31  30 


31  0 

27  0 
29  0 
31  51 
31  0 

28  0 
24  0 
36  0 

27  0 

28  0 


29  52 


31  51 


31  0 
28  12 
34  0 
30  25 
28  0 
28  0 

32  0 
32  10 


28  10  29  36 


33  0  36  0 


33 
28 
28 
29 
28 
25 
29 
25 
29 
51 


0  35 
0|  30 

0  30 
0'  31 

01  30 
Oi  27 
0'  32 
0'  28 
0  31 
0  54 


30  &  32  8 


29  0 


25 
36 
47 
43 
27 
27 
40 
39 


31  0 


27 
39 
51 
46 
29 
29 
43 
45 


34   37 


•  Winds  forced  her  to  go  too  far  E^st. 

f  Got  S.  W.  monsoon,  and  went  unnecessarily  too  far  East. 

^  J^Tot  included  in  mean-crossings,  because  she  fell  to  leeward. 
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NEW  ReUTE. 


Name  of  Vessel. 

Sailed  From. 

N. 

Longitude  of  C 
250  N.  [200  ] 

rossing  Parallels  0 

f— 

50  N. 

Crossed 

Equator. 

Pasaed 
St.Roque 

• 

30O 

N. 

150  N. 

100  I 

Long.W 

Days. 

D&y. 

1 

Long. 

W 

Long.W 

Long.W 

Long. 

W 

Long. 

w 

Long. 

W 

November. 

0 

/ 

0      / 

0 

/ 

0 

/ 

0 

/ 

0 

/ 

0      / 

Celestial       ...     - 

New  York,  2d 

45 

0 

37     0 

32 

0 

32 

0 

30 

0 

28 

0  31     0 

24 

26 

Newton  ----- 

Boston, 

7th 

42 

0 

42     0 

41 

0 

40 

0  38 

0 

35 

0|  32  30 

34 

38 

Flying  Fish  -     -     -     . 
R.  C.  VVinthrop      -     - 
Sword  Fish  -     -     -     - 

Boston, 

7th 

49 

0 

42     0 

36 

0 

35 

0  34 

0 

30 

0!  32    0 

19 

21 

Boston, 

8th 

42 

30 

42    0 

41 

0 

30 

0  37 

0 

34 

0 

32  30 

32 

85 

N.  York, 

12th 

44 

0 

39     0 

37 

0 

36 

0  35 

0 

31 

0 

32     0 

23 

25 

Horatio    ----- 

N.  York, 

18th 

44 

0 

33     0 

31 

0 

30 

0 

29 

0 

29 

0  30  30 

25 

27 

Esther  May  -     -     -     - 
Lucia  Field,  (Bark)     . 
Geo.  Brown       -     -     - 

Boston, 

19th 

35 

0 

32     0 

33 

0 

33 

0 

32 

0 

31 

0,  31     0 

27 

31 

Boston, 

20th 

37 

0 

34    0 

31 

0 

30 

0  29 

0 

28 

0,  31     0 

31 

34 

PhilaM, 

24thl  41 

0 

35     0 

32 

0 

30 

0  28 

Oi  28 

0,  29     0 

29 

34 

Esther  May  -     -     -     - 
Uriel 

Boston, 

19th 

38 

0 

33     0 

32 

0 

33 

0;  32 

0 

30 

0  31  45 

27 

29 

N.  York, 

27th 

45 

0 

39     0 

36 

0 

33 

0  31 

0 

29 

0  30  00 

26 

30 

• 

Means 

41 

20 

37  55 

34  44 

33  44   32 

16 

30 

16   31  12 

1 

27 

30 

December. 

Southerner,  (Bark) 
Hazard   -     -     -     .     - 

N.  York, 

Ist 

40 

0 

41     0 

40 

0 

38 

0 

35 

0 

32 

0 

30    0 

38 

42 

N.  York, 

4th 

45 

0 

41     0 

39 

0 

38 

0  35 

0 

32 

0:  32    0 

21 

24 

Samuel  Russell       -     - 

N.  York, 

5th 

63 

0 

46     0 

43 

0 

41 

0'  36 

0 

32 

0!  30    0 

19 

20 

Element  -     -     -     -     - 

N.  York, 

5th 

44 

0 

42     0 

39 

0 

36 

0;  33 

0 

31 

Ol  31     0 

22 

24 

Grafton,  (Bark)      -     - 
Lantao    --.--- 

N.  York, 

8th 

35 

0 

31     0 

33 

0 

32 

0'  32 

0 

30 

Ol  29    0 

29 

31 

N.  York, 

8th 

44 

0 

41     0 

41 

0 

41 

0;  37 

0 

31 

0:  29    0 

30 

32 

St.Lawrence(U.S.frigate) 
Seaman's  Bride      -     - 

N.  York, 

12th 

42 

0 

39     0 

36 

0 

35 

01  33 

0 

30 

0;  31     0 

31, 

34 

N.  York, 

12th 

41 

0 

40     0 

40 

0 

36 

0  34 

0 

30 

01  31     0 

28 

32 

Portsmciuth,  (U.  S.  Ship) 
Hurricane     -     -     -     - 

Boston, 

16tb 

36 

0 

39     0 

38 

0 

38 

Oj  36 

0 

33 

0 

31     0 

26 

30 

N.  York, 

17tb 

45 

0 

42     0 

41 

0 

40 

0  38 

0 

34 

0 

34    0 

27 

30 

Benjamin  Howard  -     - 
Pontiac   ----- 

Boston, 

25th 

41 

0 

,  35     0 

33 

0 

32 

0;  29 

0 

26 

0 

27     0 

,    25 

28 

BostoD, 

25th 

43 

0 

38    0 

36 

0 

35 

0 

32 

0 

30 

0 

30    0 

23 

27 

Means 

42  25 

39  35 

38  15 

36 

50 

34 

10 

30  55 

30  25 

26.5 

29.5 
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THE  WIND  AND  CURRENT  CHARTS. 


MIDDLE  ROUTE. 


Longitade  of  Crossing  Parallels  ot 

Croased  Equator. 

Passed 
St  Roque 

Name  of  Veasel. 

Sailed  From. 

30»  ] 

N. 

250 

N. 

20O  ] 

N. 

150  N. 

lOO  N. 

50  N. 

Long.W. 

Dajrs. 

Pay». 

o 

/ 

o 

/ 

o 

/ 

O           / 

o 

1 

o        / 

o        / 

Boston,      -     -     - 

Boston,      Jan.   Ist 

•32 

0 

28 

0 

27 

0 

26     0 

25 

0 

23     0 

24  60 

271 

31 

Wiskonsin,     -     - 

N.  York,      «'  20th 

•30 

0 

30  30 

31 

0 

31     0  28 

0 

27    0 

28  11 

26^ 
37  J 

28 

Vandalia,  -     -     - 

N.  York,      «  20th 

•31 

0 

29  30 

27 

0 

26  30  26 

30 

26     0 

28  00 

41 

M.  Hawes,     -    - 

N.  York,  Feb.  22dt40 

0 

32 

0 

30 

0 

27    0  26  30 

26     0 

26  18 

36 

41 

Rose  Standisli,     - 

N.  York,  March  Ist 

33 

0 

29 

0 

28 

0 

27     0  26 

30 

26     0 

27  00 

27^ 

30 

Ariel,    -     -     -    - 

N.  York,     "    lOth 

33 

0 

31 

0 

30  30| 

29  30 

28 

0 

26  30 

26  26 

30  . 

34 

Harriet  Hoxie,     - 

N.  York,     "    24th|*30 

0 

26 

0 

28 

0 

28  30 

29 

0 

29  30 

30  20 

27  S 

30 

Queen  of  the  East, 

N.  York,   ApriI8th*31 

0 

27 

0 

27 

0 

26     0 

26 

0 

23     0 

23  00 

31  f 

36 

Thames,    -     -     • 

Portland,      «'  24tht50 

0 

42 

0 

38 

0 

33     0 

30 

0 

26    0 

26  08 

41 

44 

Rome,  -     -     -     - 

N.  York,      "  26th 

•32 

0 

30 

0 

30 

0 

29     0 

26 

0 

26    0 

26  00 

43  • 

46 

Arthur  Pickering, 

Salem,          "  30tb 

38 

0 

36 

0 

36 

0 

33     0 

29 

0 

26  30 

27  50 

36 

39 

Milton,       -     -     - 

Boston,     May  15tb 

37 

0 

36 

30 

35 

0 

32    0 

27  30 

26     0 

28  16 

37 

40' 

Lamartine,      •     • 

N.  York,  June  lOtb 

34 

0 

32 

0 

31 

30 

31     0 

29 

0 

26     0 

28  49 

331 

37 

Z.  D.    -    •    .    . 

N.York,     "     15th 

$39 

0 

37 

0 

35 

0 

34    0 

33 

0 

24  30 

28  50 

35 

37 

Sarab  H.  Snow,  . 

Boston,       "     23d 

t39 

0 

36 

0 

33 

0 

31     0 

29 

0 

23     0 

27  00 

38 

42 

Talbot,      .    .    . 

N.York,     "    27tb 

36  30 

34 

0 

30 

0 

28  30 

25 

0 

19    0 

25  00 

41 

43 

Thactus,    .     •     . 

N.  York,  June  29lh 

.34 

0 

32 

0 

30 

0 

27    0 

25 

0 

24  30 

30  48 

43 

46 

Plato,   .     -     -     - 

Boston,       July  Ist 

$40 

0 

36 

0 

34 

0 

29  30 

26 

0 

20    0 

27     0 

351 

37 

Wessacumcon,     • 

Boston,         "    7th 

$41 

0 

39 

0 

35 

0 

30    0 

26 

0 

23     0 

29     0 

60 

54 

Eade,  -     •     •     • 
Cobansey,       •     . 

New  York,    "  llth 

$49 

0 

47  30 

46 

30 

44  30 

44 

Ot23     0 

28    0 

33  • 

35 

NewYork,    "  20th 

$46 

0 

43 

0 

40 

0 

37    0 

34 

0t24  30 

28  56 

36 

38 

Jobn  Wade,    •     - 

Boston,     Sept.  5th 

$46 

0 

42 

0 

41 

0 

39     0 

32 

0 

24     0 

29    0 

34 

37 

Lewis  •     •     •     • 

Salem,      Oct.  lOth 

37 

0 

33 

0 

30 

0 

27    0 

26 

0 

26     0 

28    0 

34 

37 

Sartelle      •     •     . 

N.York,  Oct.   23d 

39 

0 

28 

0 

29 

0 

28    0 

27 

0 

24    0 

26  55 

43 

46 

Loo  Cboo  ... 

Boston,     Nov.    2d 

35  30 

35 

0 

36 

0 

33     0 

30 

0 

27     0 

30    0 

34) 

37 

Juniata      •     .     - 

Baltimore,  "      23d 

30 

0 

27 

0 

27  30 

27  30  27  30 

27  30 

28    0 

28  f 

30 

Europe      •     •     • 

N.  York,    "     25tb 

37 

0 

30 

0 

28 

0 

26     0  25  30 

26  30 

26  22 

32^ 

35 

It  appears  by  these  tables  that  the  average  passages  to  the  equator,  by  the  new  route,  from  June  to  De- 
cember  inclusive,  have  been  greatly  reduced  ;  that  the  average  passage  to  the  Line  for  any  month,  is  not  over  34 
days ;  and  that  the  shortest  average  for  any  month  is  26  days. 

Moreover,  by  comparing  the  new  route  tracks  with  the  "  middle  route,"  as  the  tracks  made  by  those  nav- 
igators  who  atterapt  to  *'  split  the  difference"  between  the  old  route  and  the  new  are  called,  we  shall  see  how 
much  they  lose :  they  lose  on  the  average,  during  a  portion  of  the  year,  a  week  or  more,  and  several  days 
at  any  season. 

It  will  not  escape  thenotice  of  men  who  study  these  tables  ascarefully  as  theyought  to  be  studied,  that 
from  May  toNoveraber,  inclusive,  vessels  that  go  the  new  route  cioss  the  parallel  of  5°  N.,  farther  to  the 
Eastward  on  the  average,  than  they  do  the  Equator.  The  cause  of  this  is  obvious :  it  is  owing  to  the  Mon- 
soons  of  the  "Doldrums."     Hence  we  deduce  a  rule  which  will  apply  to  all  inonths,  and  it  is  this:    When 

*  ShotUd  not  have  cared  to  make  any  more  eastingt  than  she  could  help,  afler  this. 
fEntered  the  "Doldrumi"  too  far  to  the  eastward. 
tSUurted  on  the  new  routc,  but  abandoned  iu 
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you  cross  the  parallel  of  lO^  N.  in  30^,  or  31^,  or  32°  W,,  and  can  make  a  South  course  good,  don't  care  to 
go  any  farther  Easf,  Of  course,  if  you  meet  these  southwest  monsoons,  as  in  the  summer  and  fall  you  will 
sometimes  do,  even  as  far  West  as  32°,  you  wiU  in  that  case  be  compelled  to  obey  the  winds,  and  make 
«asting ;  but  when  you  are  East  of  30°  always  prefer  the  tack  that  will  give  you  raost  southing,  because  it 
will  put  you  across  the  "doldrums'*  soonest;  and  if  it  bring  you  acrossno  farther  West  than  31°,  or  even 
32°,  you  may  consider  yourself  in  a  good  position,  and  clear  of  a  region  of  light  airs  and  baffliog  winds. 

The  average  passage  for  the  year  by  the  *^  middle"  routc  is  35  days ;  by  the  old  it  is  41  ;  by  the  new  29. 
Thus  it  will  be  perceived  that  those  who  attempt  to  "  split  the  difference"  between  the  old  route  and  the  new, 
split  it  as  completely  with  regard  to  iime  as  they  do  with  regard  to  distance, 

It  is  hoped  that  this  exhibit,  including  everything  that  I  have  received  with  regard  to  the  Rio  passage, 
since  the  publication  of  the  last  edition  of  these  Sailing  Directions,  will  serve  to  convioce  the  skeptical  that 
thesc  charts  are  what  they  purportto  be:  i.  e.  the  result  of  the  experience  of  all  the  navigators,  whose  logs  I 
could  lay  hand  on  for  comparison,  and  that  they  are  not  baspd  on  ani/  theory  oi  any  body. 

Some  vessels  areput  down  on  the  middle  route,  which  did  not  intend  to  take  it,  They  were  forced 
farther  to  the  eastward  before  crossing  the  horse  latitudes,  than  they  intended  to  go.  They  did  the  best  they 
could  ;  and  might  have  been  classed  under  the  new  route ;  for  when  winds  are  ahead,  the  "  new  route"  ex* 
pects  the  navigator  to  do  the  best  he  can,  for  head  winds  will  now  and  then  drive  him  broad  off  the  track. 

^  If 'th^few  passagcs  that  come  under  this  category  had  been  so  classed,  th6  contrast  in  favorof  the  new 
route  would  have  been  still  more  striking  than  it  is. 

The  shortcst  passages  to  the  Line  made  within  the  time  included  in  the  tables,  are,  for  the  several 
months,  as  follows :  by  the  "  Sea  Serpent"  in  March,  18  days;  the  "  Flying  Fish"  in  November,  and  the 
"  Samuel  RusselP'  in  December,  19  days  each;  the  "  Maria"  in  February,  and  the  "  White  Squall"  in  April, 
21  days  each ;  the  *'  Flying  Cloud"  in  June,  in  22  days ;  the  "  Black  Squall"  in  January,  24  days ;  the  "  Isa- 
belila  Hyne"  and  "  Staffordshire"  in  May,  the  "  RaVen"  and  "  Sovereign  of  the  Seas"  in  August,  and  thc 
**  Comet"  in  October,  each  in  25  days. 


0/  the  Passage  araund  Cape  Hom. 

The  force  engaged  upon  the  Charts  at  the  Observatory  has  been  so  much  interrupted,  that  I  have  not  yet 
had  time  to  discuss  the  Cape  Horn  route,  according  to  the  method  used  for  discussing  the  best  routes  to  the 
Line.  Pilot  Charts  from  50°S.  to  62°S.,  and  from  56°  W.  to  91°  W.,  on  a  scale  of  1°  Lat.  2°  Long. 
have  been  published  to  aid  navigators  in  their  Cape  Horn  perplexities.  A  careful  study  of  these  Charts  is 
necessary  to  a  proper  knowledge  of  this  passage»  The  first  injunction  therefore,  in  a  set  of  Sailing  Directions 
for  doubling  Cape  Horn  is  to  consult,  whenever  the  winds  are  adverse,  the  Cape  Hom  Pilot  Charts. 

Vessels  bound  round  the  Cape,  should  first,  however,  aftcr  leaving  Cape  St.  Roque,  aim,  if  the  winds 
70 
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wiU  let  them,  to  cross  25^  Soulh  in  alyi)ut  35°  W.  At  any  rate,  as  far  off  from  the  land  as,  with  a  gaoJ  cFeart 
rapfull,  they  can  without  going  to  the  East  of  33°  or  34°^ 

After  passing  the  parallel  of  Cape  Frio,  they  should  make  the  best  of  their  way  South,  aiming  always  to 
pass  inside  of  the  Falkhnd  Islands,  and  if  wind  and  daylight  serye,  through  the  straits  of  La  Maire. 

The  reason  for  this  recommendation  is-  this  :  Afler  crossing  the  paralld  of  Tierra  del  Fuego,  the  diflfr. 
culty  is  to  get  to  the  westward.  Therefore  it  is  better  tomake  westmg  on  tbis  side,  when  it  is  practicabie  and 
where  the  weather  is  mild,  than  to  put  H  off  for  the  stormy  latitudes,  where  it  is  more  diflScuh. 

Captain  Smyley,  who  has  been  engaged  for  many  years  in  the  seal  fishery  of  the  South  Seas,  has  fur- 
nished  me  with  some  remarks  and  sailing  directions  in  relalion  to  this  part  of  tbe  ocean,  so  also  have  Capt, 
Bryson  and  others  ;  navigators  may  find  these  remarks  useful  y  I  iherefore  copy  tbemr 

From  Captain  Leslie  Bryson  o/  the  Brig  "  DanieP^  to  Lievienant  M.  F.  Maury, 
"  In  compliance  with  your  published  request,  I  avail  mysclf  of  the  earliest  opportunity  to  forward  to  you 
an  abstract  joumal  of  the  "  Brig  Daniel,"  formerly  the  United  States  Bomb  brig  Hecla,  kept  by  me  on  her 
Toyage  from  New  York  to  California,  which  is  but  a  poor  tribute  for  the  manifest  advantage  and  valuablc 
knowledge,  imparted  by  the  aid  of  your  truly  useful  and  ingenious  system,  which  I  regard  as  one  of  the  most 
valuable  inventions  of  tbe  age,  and  doubtless  will  yet  lead  to  results,  far  beyond  its  present  apparent  purpose, 
to  speed  tbe  voyage. 

Noticing  your  intimation  to  West  India  traders  for  furtber  data,  tocomplete  your  Wind  and  Current  Chart 
of  the  "  West  Indies,''  I  have  written  a  firiend  to  send  you  my  private  journals,  embracing  a  period  of  about 
sixyears,  commencing  May^  1838.  These  joumals  were  kept  for  the  puiposeof  facilitating  a  practical 
knowledgeof  winds,  &c.,  for  whichl  thirsted,  without  the  means  of  obtarningany  reliable  information,except 
the  divers  accounts  furnished  by  casual  obseivers,  which  like  the  various  sailing  directions  for  Cape  Hom, 
serve  rather  to  distracttbe  mind  than  to  assist  the  judgm^nt.  I  was  in  the  constant  habtt  for  several  years  of 
referring  to  tbese  journals  witb  the  &oIe  view  of  obtaining  the  very  information  tbat  your  charts  so  plainly  and 
beautifully  illustrate.  My  personal  observation,  therefore,  confirms  me  in  the  truth  of  your  system.  Having 
been  kept  solely  fbr  private  use,  you  will  find  many  remarks  in  those  journals  quite  irrelevant  to  your  purpose, 
nevertheless  in  your  hands,  I  trust  they  will  be  acceptable.  The  temperature  of  the  air  and  water  were  only 
noted  in  approaching  and  departing  from  our  coast.  At  different  times  I  have  found  a  cold  place  in  the  centre 
of  the  Gulf  bearing  about  S.  E.  by  S.  from  ^^  Montauk."  I  do  not  know  whether  the  remark  is  noted  in  my 
joumals,  but  I  am  certain  of  the  fact. 

The  currents  may  not  always  have  been  regularly  noted,  except  when  unusually  strong.  In  reference  to 
my  present  passage,  I  would  state  that  I  followed  your  directions,  as  near  as  winds  would  permit.  Al- 
though  the  vessel  was  deep,  and  sailed  heavy,  I  have  reason  to  think  our  passage  was  thus  materially 
shortened. 

About  the  parallel  of  45^  S.  a  marked  change  in  the  weather  occurred,  followed  by  a  constant  succession 
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of  gales.  The  temperature  of  the  sea  had  also  suddenly  fallen  some  6^  below  the  temperature  of  the  air,  b 
indicated  by  the  thermoroeter  attached  to  the  barometer  in  the  cabin.  The  difierence  of  temperature  between 
the  air  and  the  water  continued  with  little  variation,  untii  we  passed  the  Cape,  except  a  part  of  the  14th,  15th, 
and  16th  of  February,  when  we  stood  far  enough  eastward  to  bring  Faulkland  Islands  in  a  line  with  Cape 
Hom.  At  those  times  the  temperature  of  the  sea  rose  to  about  the  same  range  as  the  air ;  from  that  circum- 
stance,  in  connection  with  the  N.  E.  current,  I  was  strongly  impressed  with  the  idea  that  a  steady  cold  stream 
set  tothe  northward  and  eastward  like  the  Gulf  Stream  on  our  coast,  theelements  being  only  reversed,  which 
would  accoust  for  the  contmual  storms  that  seem  to  prevail  in  that  region. 

The  cuirent  continued  more  or  less  strong  in  proportion  to  the  strength  and  duration  of  the  gales ;  but 
varying  more  easterly  as  we  drew  up  with  the  "  Hom,*'  until  we  were  fairly  past  it,  and  nearly  up  with  the 
latitude  of  ^^  Cape  Pilar,"  amounting  to  no  less  than  650  miles  !  Considering  this  great  drawback  in  conhec- 
tion  with  the  almost  constant  adverse  gales,  many  of  which  were  so  heavy  that  no  ship  could  bear  canvass, 
it  seems  highly  important  to  ascertain  the  most  desirable  route,  if  possible,  to  avoid  such  serious  dangers  and 
delays.  It  was  my  intention  to  have  doubled  the  Cape  close,  and  keep  near  the  land  all  the  way  round.  But 
after  making  "  Diegos,"  the  violence  of  the  gale  seemed  to  render  it  a  matter  of  prudence  to  keep  an  offing, 
then  there  was  difficulty  in  making  northing  without  also  making  mucb  easting.  When  we  finally  succeeded 
in  again  attaining  the  latitude  of  the  ^^  Horn,"  the  gales  were  not  so  furious  but  that  we  could  carry  close- 
reef  topsails.  The  second  day  after  our  departure  from  Diegos,  the  current  had  set  us  so  far  to  the  E.,  I 
could  not  believe  my  chronometer,  and  supposed  I  might  have  inadvertently  stopped  her  lO',  which  I  deducted 
in  order  to  make  our  position  where  I  wished  it  to  be.  I  continued  to  work  time  every  day  when  an  oppor- 
tunity  offered,  and  seldom  missed  a  day,  considering  the  dreadful  weather.  Arriving  at  "  Juan  Fernandez," 
I  found  my  chronometer  perfectly  correct,  and  have  since  corrected  the  longitude  for  the  lO'  subtracted. 
I  mention  the  above  to  show  that  you  may  rely  upon  my  observations  upon  the  currents,  &c.,  with  more 
accuracy  than  is  usually  bestowed  by  merchantmen.  Adverting  to  the  winds  of  ^^  Cape  Horn,"  I  would 
state  that  I  projected  wind  circles  like  yours  on  the  margin  of  your  Chart  of  "  Tracks"  for  the  Cape. 
The  result  led  me  to  expect  S.  W.  and  N.  W.  as  the  prevailing  winds  for  the  months  of  Febmary  and 
March ;  but  it  was  our  hard  fate  to  find  them  from  W.  S.  W.  to  W.  N.  W.  per  compass,  I  contemplate 
making  the  voyage  round  via  China.  If  so,  shall  continue  the  abstract  with  such  remarks  on  the  movement 
of  the  elements  and  natural  phenomena  as  may  come  within  the  range  of  my  observation." 

From  Captain  Smyley  to  the  same. 

"  In  looking  over  your  valuable  Sailing  Directions  and  Charts,  which  I  consider  the  best  guides  ever 
given  to  the  navigator  in  pointing  out  the  means  of  shortening  the  passage  to  his  port,  as  well  as  shunning  the 
calms,  which  has  caused  so  much  detention  in  vessels  crossing  the  Lme,  and  also  of  the  advantages  taken  by 
standing  more  to  the  westward,  and  passing  nearer  Cape  St.  Roque.     I  have  tried  both  routes  to  my  own 
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satisractioD)  and  am  well  satisfied  on  my  own  part  that  the  western  route  is  far  the  besl,  and  have  for  several 
years  recommended  it  to  be  taken,  and  I  am  happy  to  say  I  have  been  since  told  by  many  that  it  is  the  most 
preferable. 

I  sailed  from  Newport,  R.  I.,  July  3d,  1836,  in  the  schooner  "  Sailor's  Return" — myself  master — bound 
to  the  Falkland  Islands  and  South  Shetlands.  The  schooner  "  Geneva,"  Captain  A.  Padack,  roy  consort, 
sailed  the  same  day,  and  kept  company  with  me  until  we  arrived  in  the  latitude  of  4°  N.  and  2b^  West.  The 
winds  werelight  and  baffling  from  S.  W.  to  S.  S.  W  for  one  or  two  days.  I  stood  to  the  westward,  but  he 
began  to  worry  for  fear  of  falling  to  leeward.  I  left  him,  giving  him  instructions  to  proceed  with  all  possible 
dispatch,  and  meet  me  at  the  Falkland  Islands  :  we  were  then  in  4°  16'  North,  and  26°  West,  wind  S.  S.  W. 
The  "  Geneva"  stood  on  her  eastern  tack,  /  to  the  westward,  and  arrived  at  the  Falkland  Islands  twenty-one 
days  before  her. 

On  examining  our  journal,  I  found  I  gained  thirteen  days  of  the  time  between  49  North  and  8°  South, 
by  nothing  but  his  being  afraid  of  falling  to  leeward ;  whilst  I  could  lay  the  land  along,  he  was  continually 
tacking  about ;  and  as  for  a  current,  I  Iried  several  times,  aud  found  but  very  litde  setting  N.  W^.  There  was 
the  schooner  "  Ann  Howard,"  of  New  London,  had  the  same  passage  as  the  "  Geneva,"  and  took  the  same 
route ;  she  had  eighty-one  days  to  the  coast  of  Patagonia,  and  eighty-three  to  Port  Desire,  latitude  47^  45^  S. 
longitude  65^  54'  W.  Th6  A.  H.  sailed  within  one  day  of  the  Qeneva,  andarrived  within  two  days  of  her, 
giving  me  twenty  days  ahead  of  one,  and  twenty-three  ahead  of  the  other. 

<*  Sailor'8  Return,"  a  second  voyage,  sailed  22d  August,  1838;  and  in  thirty  days  was  castaway  at  Cape 
St.  Roque,  standing  along  shore  on  th6  off-shore  tack,  having  made  the  land  that  moming.  I  was  bound  in 
to  Rio  Grande  North  to  repair  my  sheathing  which  had  started  off  the  bottora.  I  crossed  the  line  in  35^  ^C, 
I  found  no  trouble  in  getting  up  the  coast,  until  I  struck  on  the  reef  at  Cape  St.  Roque. 

I  found  the  tides  tolerably  regularat  the  Cape  during  the  few  days  I  was  on  shore,  and  the  pilots  say  the 
currents  are  trifling  on  the  coast  from  St.  Roque  to  St.  Augustine,  when  you  are  in  more  than  forty  fathoms 
water,  and  I  believe  it  is  true,  for  I  have  tried  it  sihce,  and  found  very  little,  if  any. 

Schooner  "Benjamin  De  Wolf,"  W.  H.  Smyley,  master,  sailed  from  Newport,  R.  L,  for  the  Falkland 
Islands,  2d  of  April,  1839.  Having  a  sbarp  vessel,  and  every  confidence  in  my  own  mind  of  the  western 
route,  I  determined  to  steer  my  course  as  if  bouncl  to  Femando  do  Noronha,  and  to  pay  no  attention  either  to 
winds,  weather  or  currents,  no  more  than  if  such  was  not  to  be  found  on  the  route.  I  found  no  calms,  and 
but  little  rain.  I  passed  inside  of  Fernando  do  Noronha,  distant  twelve  or  fifteen  miles,  and  passed  Olinda  in 
twenty-cne  days  and  eight  hours,  and  from  St.  Augustine  to  Port  Egmont,  I  had  but  twenty  days — making 
but  forty-one  days  and  eight  hours  passage  to  the  Falklands. 

Schooner  ^^Benjamin  DeWoIf,"  second  voyage,  W.  H.  Smyley,  master,  sailed  from  Newport,  R.  L,  28th 
May,  1840,  for  Patagonia,  and  arrived  at  Rio  Negro,  latitudc  41^  4'  S.,  longitude  62^  ^y  W.,  in  forty-one 
days,  pasfting  about  fifty-five  railes  east  of  Fernando  do  Noronha,  and  crossing  the  Line  in  36°  15'.  I  found 
the  wind  from  N.  W  to  S.  W.,  more  than  from  any  other  quarter,  from  the  line  to  St.  Roque.     The  current 
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I  had  no  opportunity  to  try,  but  am  sure  it  is  more  governed  by  the  wind  than  anything  else,  but  far  less  than 
people  in  general  suppose. 

Schooner  '*Ohio,"  W.  H.  Smyley,  master,  frora  Newport,  R.  I.,  to  Rio  Negro,  Patagonia,  sailed  Sep- 
tember  29th,  1842,  in  company  with  the  "  Sarah  Ann,''  Gough,  master — consort  to  the  "Ohio" — kept  com- 
pany  until  in  16^  North  and  40^  West.  Captain  Gough,  as  well  as  Padack,  wished  to  cross  the  line  well  to 
eastward,  and  although  they  were  both  under  my  instructions  and  contiol,  I  permitted  them  to  have  their 
choi^e.  Afterleaving  Caplain  Gough,  I  steered  for  Fernandcdo  Noronha  as  before,  but  kept  on  until  I  found 
myself  in  sight  of  Cape  St.  Roque,  passing  inside  of  the  Rocasses,  ten  miles,  and  by  making  a  short  tack  ofT 
Mananguapa,  passed  Pernambiico,  distant  about  eight  miles,  being  then  out  thirty  days.  I  stopped  three  days 
at  San  Francisco,  and  three  at  Isapacaray,  makingmy  pnssage  to  Rio  Negro  in  sixty  days  including  stoppages. 
"  The  Sarah  Ann'*  made  no  stoppages  and  came  in  ten  days  after  me,  making  my  passage  sixteen  days 
shorter  than  hers,  exclusive  of  being  embayed  two  days.  I  found  by  overhauling  their  Journal  and  Log  tbat 
they  kept  well  to  the  eastward  in  that  old  beaten  tarnpike  of  former  navigators,  crossingin  from  24?  to  25° 
W.,  and  that  most  of  my  gaining  was  from  about  4P  N.  to  8°  S.,  which  convinced  me  of  the  advantages  of  the 
western  route. 

Schooner  •'  Ohio,"  first  voyage,  W.  H,  Smyley,  master,  sailed  from  Newport,  R.  I.,  July  14th,  1841 — 
making  my  passage  in  fifty  days,  including  two  days  stoppage  at  the  Brazils  for  recruits.  I  passed  so  close 
to  the  Rocasses,  and  not  being  able  to  get  good  observations,  owing  to  the  weather,  that  I  am  not  sure  which 
side  I  went  on. 

On  my  arrival  in  the  Brazils,  I  tried  ray  chronometer  by  artificial  horizon,  and  found  it  correct.  It  was  in 
the  day  time,  and  I  kept  a  good  look  out  for  them,  until  I  was  sure  I  was  to  the  South  of  them.  Ttis  voyage 
I  had  no  consort ;  I  found  biit  little  current  setting  W.  N.  W.,  this  was  nearthe  Rocasses,  perhaps  one  degree, 
or  a  little  more,  North  of  them. 

There  is  another  thing  still  more  remarkable  :  although  you  have  raore  wind  near  ths  land,  yet  the  sea  is 
inuch  smoother  than  it  is  further  to  the  eastward.  The  natives  who  fish  on  the  cataraarans  along  the  coast, 
have  repeatedly  told  me  that  the  current  was  but  trifling:  you  will  often  see  two  of  these  catamaraivs  at  anchor, 
lailing  in  different  directions,  but  generally  with  the  wind.  If  the  current  about  Cape  St.  Roque  was  as 
strong  as  persons  in  general  imagine  it  to  be,  the  clurap  built  coasters  would  not  be  able  to  raake  head  way, 

andbeat  from up  to  Pernambuco  at  all  seasons  of  the  year  as  they  do. 

Schooner  *^  Catharine,"  of  Newport,  W.  H.  Smyley,  raaster,  bound   to  Patagonia.     I  left   Newport, 

September  lOth,  1845,  and  stood  to  sea,  with  the  intention  of  taking  ray  old  route,  that  is,  to   steer  for 

Fernando  do  Noronha,  or  n^arly  that  course,  so  as  to  pass  East  of  the  Bermudas,  but  the   wind  prevailing 

nioreto  the  South,  gave  me  achance  to  keep  well  to  the  eastward;  I  stood  boldly   on;  but  had  the  wind 

light,  with  heavy  rain  squalls,   and  much  thunder  andlighting;  crossed  the  line  in  23^  32' making  little 

liead  "way,  having  light  airs  and  a  very  irregular  sea.     Although  I  found  so  much   rain  and  light   winds,  the 

sea  did  not  seem  to  fall  in  the  least,  causing  the  vessel  to  thresh  heavily,  and  be  very  uneasy.     I  spoke  a  brig 

which  hadbeeneightdayslongerthanmyselfinthese  rainy  regions,  and  off  Pernambuco  I  spoke  one  which  had 
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been  ten  days  less,  being  to  the  westward  of  me.  I  was  forty-five  days  to  Olinda,  and  twenty  days  frora  there  to 
Rio  Negro,  Patagonia,  and  I  fully  believe,  if  I  had  taken  the  western  route,  I  ,would  have  made  a  very  short 
passage,  as  the  vessel  sailed  very  fast,  was  in  good  trim,  and  well  manned. 

Pilot  boat  "  John  E.  Davidson,^*  W.  H.  Smyley,  master,  from  New  York,  towards  Coast  of  Patagonia, 
sailed  July  5th,  1849. 

July  6th     -     -     The  Hook  and  Light-house  in  sight. 

7th     .     -     Wind  W.  S.  W.  Latitude   38°  43'  N. 

8th     -     .     Wind  light  S.  E.  " 

9th  .  .  "  S.  S.  E.  and  S.  E.  « 
lOth  -  -  "  S.  S.  E.  and  calm  " 
llth     -     .       "     Calm.  " 

12th     .     .       "     North  " 

13th     .     .       "     S,  W.  and  calm  " 

14th     .     .       "  ,  South  " 

15th     .     .       "     South  « 

16th     -     .       "     Variable  "         33     38 

Homeward  passages  in  the  above  mentioned  vessels, 
"  Sailor's  Return"  from  Rio  Grande  North  to  Newport 
"  Benjamin  DeWoIf,"  first  voyage,  arrived  from  Morea  Mernanguapa  . 

"  "  second  voyage,  arrived  in 

"  Ohio'*  from  Rio  de  Janeiro  to  New  York 
"  John  E.  Davidson,*'  Rio  Negro  to  New  York 
In  these  five  passages,  after  passing  Cape  St.  Roque,  I  have  kept  "  good   fuU"  and  always   fbund  as 
I  neared  the  West  India  Islands  that  the  wind  hauled  favorably,  and  the  weather  became  less  squally. 
Mernanguapa  is  a  small  port  near  Parahiba — See  Chart. 

There  are  few  portions  of  the  continent  of  America  less  known  than  from  the  Rio  de  la  Plata  to  Cape 
Horn,  and  none  of  more  importance.     The  whole  of  that  portion  of  country,  except  part  of  Belgranna  and 
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*^^OTB. — TheaboTe  is  takenfrom  the  Log-book  of  the  mate,  the  winds  and  latitudes  are  put  down  correctly,  but  the  longitude  i« 
130  15'  out  of  the  way.  I  mercly  put  down  ihis  to  show  you  how  erroneous  somepersons  will  be.  I  gave  him  his  longitude  on  the  16th, 
when  I  spoke  a  vessel  whose  longitude  agreed  with  mine  within  four  miles,  but  in  crossing  tbe  Line,  he  was  almost  as  yhr  oui  again.  1 
crossed  the  Line  in  34^  15'  on  the  5th  of  August,  and  on  the  7th  passed  ten  miles  west  of  Femando  do  Noronha,  the  weather  clear,  the 
Island  plainly  in  sight.  On  the  9th  passed  Pernambuco,  I  found  no  trouble  in  getting  to  the  southward.  It  was  my  intention  to  have 
stopped  at  Pernambuco,  for  the  purpose  of  landing  some  of  my  crew,  who  had  mutinied  on  the  possage,  nearly  killing  my  mate,  and 
shooting  me  wiih  a  pistol.  Their  attempt  to  take  the  vessel,  left  me  wiihout  a  sufficient  number  of  men  to  work  her,  which  caused  m^ 
passage  to  be  much  longer  than  itotherwise  would  have  been.  I  kept  but  little  reckoning  afterwards,  and  that  mostly  in  my  head,  for 
fear  of  another  mutiny,  for  the  crew  shipped  in  New  York  for  the  purpose  of  taking  the  vessel,  and  nearly  succeeded  io  doing  so.  The 
weather  being  squally  ofT  Pemambuco,  1  kept  on  for  St.  Catharine*8  and  arrived  there  on  the  22d  of  August,  on  the  23d  or  24th  gave  my 
men  up  to  the  U.  S.  Consul,  on  the  7th  September,  got  under  way  from  St.  Catharine's,  and  on  the  16th  anchored  on  the  bar  off  Rio 
Negro,  Patagonia.  / 

Giving  me  30  days  to  the  Line. 

47  days  to  St.  Catharine'8. 

56  days  to  Rio  Negro. 
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Rio  Negro,  being  inhabited  only  by  Indians.  It  hasbeen  the  custom  of  vessels  bound  to  the  Pacific,  after 
passing  the  LaPlata  to  go  to  theeastward  of  the  Falkland  Islands ;  some  wishing  to  avoid  running  by  La 
Agle  shoal,  others  fearing  to  geijammed  on  the  coast  of  Patagonia.  This  should  no  longer  be  an  excuse,  for 
the  first  does  not  exist,  and  of  the  latter  there  is  no  danger.  I  have  cruised  for  the  above  mentioned  shoal 
several  times,  t^king  a  good  departure  from  the  Jasans  and  from  New  Island  iu  the  Falklands,  and  crossed  to 
Cape  Virginis  and  back  in  the  long  summer  days,  seeing  no  signs  of  it.  In  1842,  I  left  East  Harbor,  Staten 
Land,  with  my  consort  in  company,  and  steered  for  the  shoal,  keeping  about  eight  miles  apart,  the  weather 
was  clear.  I  kept  men  at  the  mast-heads,  and  saw  nothing  of  it.  My  observations  were  to  be  relied  upon  ; 
for  I  had  on  board  three  chronometers,  which  had  been  well  proved  at  Cape  St.  John.  I  kept  on  for  Rio  Negro, 
and  on  my  arrival,  again  tried  my  chronometers,  and  found  them  correct.  I  am  well  aware  that  no  such  shoal 
exists.  I  have  since  then  tried  to  find  it  with  the  schoDner,  but  without  success.  The  Beagle  and  Adven- 
ture,  and  Captain  SuIIivan  of  the  Navy,  have  also  hunted  for  this  shoal  without  finding  it. 

As  for  a  vessel  getting  blown  on  shore  on  the  Coast  of  Patagonia  by  N.  E.  goles,  it  is  out  of  the  ques- 
tion.  I  have  spent  twenty-two  years  of  my  life  mostly  frpm  South  Shetlands  to  the  river  La  Plata,  and  once 
I  remained  sixyears  without  coming  north  of  41^  S.,  and  I  cannot  say  that  I  ever  knew  during  that  time  the 
wind  to  blow  heavily  directly  on  shore  for  twelve  hours.  My  voyages  being  principally  made  for  sealing  or 
whaling,  caused  me  to  keep  close  into  the  coast,  whereby  I  had  the  best  opportunities  for  observing  the 
weather,  currents,  tides,  &c. ;  in  fact  my  voyages  depended  partly  on  these,  and  it  stood  me  in  hand  to  make 
myself  acquainted  with  them. 

I  have  always  found  that  the  sooner  I  got  to  the  westward,  after  crossing  the  Line,  thebetter.  I  always 
try  to  make  the  Peninsula  of  St.  Joseph's,  between  New  Bay  and  Port  Valdez.  The  land  is  high,  steep, 
clay  cliffs,  flat  on  top.  Then  I  endeavor  to  keep  near  enough  to  see  the  land  until  I  get  well  lo  the  South,  so 
as  to  pass  close  by  Staten  Land  ;  by  doing  this,  I  have  smooth  water,  winds  from  N.  W.  to  W.  N.  W.,  and 
pleasant  weather ;  while  another  vessel  will  have  the  wind  from  W.  N.  W.,  and  S.  W.  off  Che  Falkland  Islands, 
and  on  the  South  side  of  the  Islands  the  wind  will  be  from  S.  W.  to  S.  This  I  have  proved  by  having  left 
men  on  the  Jasans  and  the  Bushenes,  (these  being  the  extremes  of  the  Islands,  both  sealing  grounds,)  and 
requiring  them  to  keep  a  journdl  of  wind  and  weather.     I  found  the   wind  to  prevail  much  more  from  the 

S.  W.  and  S.  S.  W.,  about  one-third  or  one-half  way  between  Cape  Horn  and  ,  and  beyond  that 

distance  it  drew  more  to  the  westward,  and  even  to  the  nortbward  of  West  It  was  a  common  thing  while 
at  anchor  under  Diego  Ramirez,  or  sealing  on  shore,  to  see  a  vessel  pass  in-shore  of  the  Island  heading  up 
two  points  higher  than  another  vessel  off  shore  of  them ;  and  I  have  often  started  to  go  in  to  anchor,  heading 
well  up  for  the  place  I  wanted  to  come  to  at,  and  found  as  I  drew  in-shore,  the  wind  gradually  headed  me  off. 
When  bound  to  Shetlands  from  the  Cape,  or  from  Staten  Land  (Shetland  is  our  rendezvous  on  account  of 
getting  wood  there  to  last  until  our  return,)  w6  always  find  after  passing  the  latitude  60^  S.,  the  weather  much 
milder,  fewer  blows,  but  more  fog.  The  currents  as  well  as  the  winds  are  generally  the  reverse  of  what  they 
are  off  Cape  Horn.     The  prevailing  wind  at  Shetland  is  N.  E.,  while  in  the  track  generally  taken  by  vesseb, 
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it  is  S.  W.     The  current  is  similar,  for  it  seems  more  like  a  Gulf  stream  than  a  common  current  followiog  the 
direction  of  the  wind. 

No  navigator  should  be  afraid  to  approach  the  coast.  Soundings  are  found  far  out,  the  water  is  much 
discolored,  as  the  land  is  neared ;  and  we  have  another  sign  which  seldom  fails  in  the  day-time,  i  e.  the  small 
gidls  which  will  always  be  found  in  forty  or  fifty  miles  of  the  coast,  making  their  presence  known  by  the  noise 
they  make  as  soon  as  a  vessel  is  perceived.     This  seldom  fails  to  be  the  case. 

The  navigator  should  not  be  backward  in  tacking  as  soon  as  he  finds  himself  getting  off  shore,  for  tbe 
wind  will  often  lead  him  along  for  two  or  ihree  points,  and  then  favor  him  for  a  short  distance  again,  by  which 
means  vessels  often  get  so  far  to  the  eastward  as  to  lose  much  time.  I  would  always  recommend  a  ship  to  tack 
in  shore,  even  if  she  could  make  no  better  than  a  W.  N.  W.  cpurse,  itf  preference  to  going  to  the  eastward ; 
for  by  keeping  well  in,  she  will  have  smooth  water,  clear  weather,  and  wind  more  off  shore.  While  on  the 
other  hand,  when  she  nears  the  Falklands,  she  would  begin  to  have  fogs,  rain,  and  sleet,  and  South  of  the 
islands  the  rain  becomes  hail-stones  and  snow.  A  short  distance  in  these  latitudes  makes  a  great  difference  in 
wind,  weatlier,  and  tides. 

For  comparison,  take  Santa  Cruz  harbor,  on  the  coastof  Patagonia,  latitude  50°  &  S.,  longitude  68*^  21' 
W.,  tide  in  spiing  forty-eight  feet.  The  Jasan  Island,  belonging  to  the  Falklands,  latitude  51°  S.,  longitude 
61"  20'  W.,  tide  but  six  feet :  here  is  a  great  difference  in  7°  of  longitude,  about  260  true  miles.  This  will 
show  the  extraordinary  difference  made  in  tides  by  a  short  distance,  and  the  weather  in  proportion  to  the 
tides :  on  the  onc  it  is  seldom  known  to  rain,  at  the  other  it  rains  half  the  time.  At  the  Straits  of  Magellan 
in  a  similar  way  :  it  seldom  rains  at  the  eastern  entrance,  and  at  the  western  it  seldom  stops  ;  but  this  is 
owing  more  to  the  mountains  leading  from  Cape  Forward  along  the  straits  and  from  thence  to  Cape  Tres 
Montes  or  Chile. 

Hereabouts  we  have  but  little  thunder  and  lightning,  but  one  may  be  on  a  hill  above  the  rain,  while  those 
below  have  a  heavy  storm ;  I  have  seen  this  occur  on  Staten  Land,  also  on  Juan  Fernandez  and  Massafuera. 

Temperature  in  high  southern  latitudes  differs  greatly  from  temperature  in  northern  ;  in  southern  latitudes 
there  seems  to  be  no  extremes  of  heat  and  cold  as  at  the  North. 

Newport,  for  instance,  latitude  41°  N.,  Long.  71°  W.,  and  Rio  Negro,  Lat.  41°  S.,  Long.  63°  W.,  as  a 
comparison. 

In  the  former  the  cattle  have  to  be  salted  and  fed  during  the  winter,  not  being  able  to  get  along  in  thc 
fields  on  account  of  snow  and  ice. 

In  the  latter,  the  cattlefeed  in  thefields  allthe  winter,  there  being  plenty  of  vegetation,  and  no  useforhay. 

On  thc  Falkland  Islands,  thousands  of  bullocks,  sheep  and  horses  are  running  wild  in  the  country,  getting 
a  living  all  through  the  winter.     This  could  not  be  in  similar  northern  latitudes. 

On  the  other  hand  in  the  latitude  of  60°  to  51°  N.,  rye,  barley,  wheat,  &c.,  can  be  raised  during  the  sum- 
mer,  but  in  South  latitude  there  is  not  sufficient  heat  in  the  summer  to  bring  such  things  to  maturity,  for  even 
in  the  depth  of  summer,  you  would  be  liable  to  snow  squalls.  After  passing  the  latitude  of  40°  S.,  the  sum- 
iner  is  not  so  warm,  and  the  winter  not  so  cold  as  in  northern  latitudes. 


Digitized  by 


Google 


OF    THE    PASSAGE    AROUND    CAPE    HORN.  413 

You  can  see  by  reference  to  the  book  published  by  Comraodore  Wilkes,  that  the  extreme  cold  had  but  in 
one  instance  been  as  low  as  5^  below  zero.  This  I  ascertained  frora  a  self-regulating  thermometer,  in  latitude 
63^,  and  gave  him.  Since  that  tirae,  it  bas  never  been  so  low.  The  heat  I  could  not  ascertain,  as  the  index 
in  the  tube  shifted,  while  I  was  lifting  the  instrument  up.  I  tried  to  procure  one  sometime  ago  in  New  York, 
but  could  not  find  one.  I  intended  to  have  placed  it  in  a  much  higher  latitude,  as  very  little  is  known  about 
either  extreme  of  temperature  on  the  land.  For  inslance,  many  suppose  that  Palmer's  Land  is  a  continent, 
and  connects  with  the  land  laid  down  by  Wilkes  ;  however,  this  is  not  the  case,  for  I  have  sailed  round 
Palmer's  Land  and  far  South  of  it.  *  *  *  *  * 

Owing  partly  to  negligence  and  partly  to  disasters,  I  have  no  logs  or  books  which  will  be  of  use  to  you. 
But  I  will  tiy  this  cruise  to  sendyou  some  ;  and  ifyou  know  of  anything  particular  from  the  La  Plata  to  as  far 
as  70°  S.,  I  may  be  able  to  give  you  some  information,  for  to  that  place  I  have  given  most  of  my  attention,  as 
my  business  has  been  there  during  the  greater  part  of  the  time. 

While  I  was  at  this  book  it  occurred  to  me  to  send  some  leaves  out  of  a  scratch  book  which  might  be  of 
some  use  in  showing  tides,  harbors,  &c.,  so  I  tore  them  out  and  send  them  to  you.  I  have  done  this  very 
hastilyand  in  a  most  bungling  manner,  but  I  did  not  know  that  I  would  have  to  go  away  so  soon  and  would 
not  be  able  to  finish.     So  I  have  driven  ahead  and  done  what  I  could. 

If  you  choose  I  will  distribute  those  charts  to  men  who  I  know  will  take  care  to  return  the  journal  to  you, 
on  their  return  home,  for  I  consider  them  to  be  a  benefit  to  all  seafaring  men. 

I  will  write  you  again  before  I  leave." 

The  opinions  expressed  by  these  two  navigators — Captains  Bryson  and  Smyley — as  to  the  passage  to  the 
Liue,  and  the  Cape  Horn  Route,  are  fully  confirmed  by  the  Pilot  Chart**;  and  though  sometimes  a  vessel  by 
going  to  the  East  of  the  Falkland  Islands,  may  have  good  luck,  fine  weather,  good  winds,  and  a  short  passage, 
it  should  be  considered  as  the  exception,  but  by  no  means  as  the  rule.  The  combined  experience  of  all  the 
Cape  Hora  navigators  whose  jour.ials  have  been  consulted  duiing  the  progress  of  my  investigations,  is  against 
the  eastern,  and  in  favor  of  the  western,  or  in-shore  passage,  as  a  general  rule. 

I  find  in  the  Abstract  log  of  the  Ship  "  Defiance"  (Robt.  McCerran)  the  following  excellent  remarks, 
conceming  this  passage : 

"  September  26th,  1852.  At  4.30  A.  M.  hove  to  for  daylight.  At  8.30  A,  M.  entered  the  straits  of  "  Le 
Maire ;"  wind  at  N.  N.  £.  At  10  A.  M.  Cape  St.  Diego  bore  West  per  compass,  and  Staten  Land  S.  E., 
entirely  covered  with  snow.  At  11.30  clear  of  the  strait.  I  am  surprised  that  this  strait  is  not  passed  by  all 
shtps  in  preference  to  passing  East  of  Staten  Land  ;  "  Le  Maire"  being  free  from  shoals,  and  14  miles  wide. 
An  experience  of  21  years  command  in  the  Liverpool  trade  convinces  me  that  the  passage  betweeu  Tuskar  and 
the  Smalls  are  trebly  dangerous,  and  I  can  see  no  difficulty  in  this  passage  that  is  not  much  greater  in  tbe 
na vigation  of  the  Irish  Channel,  eitjier  North  or  South  about. 

I  should  certainly  beat  through  in  preference  to  going  within  3  miles  of  the  land.     I  have  no  doubt  that 

an  eddy  from  eastward — I  found  a  current  close  in  shore  setting  S.  W.,  and  by  keepingthe  current  from  the 

72 


i 


Digitized  by 


Google 


414 


THE    WIND    AND    CURRENT    CHART8. 


S.  W. — must  prevail  under  any  circumstanres.     "Good  Success  Bay"  affords  easy  access  and  good  ancborage. 
It  may  be  said  thatheavy  gales  ahead  and  thick  weather,  make  the  passage  dangerous.     In  answer  I  say,  that 
it  cannot  blow  harder  than  it  does  in  the  Irish  Channel,  and  the  fog.cannot  be  so  dense  as  it  is  on  the  coast  of 
Ireland,  as  the  waler  is  deeper  and  ihe  air  colder  in  Le  Maire.     Besides  the  number  of  vessels  on  the  Irish  coast   ^ 
increase  the  danger  by  the  chance  of  collision,  and  there  is  no  other  passage  to  approach,  Sir." 

ABSTRACT  LOG  OF  THE  SHIP  «  DEPIANCE,"  ROBERT  McCERRAN,  COMMANDER,  BOUND  FROM  NEW  YORK  TO  8AN  FRANCISCO. 
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72  48 

28.640 

41 

S.W. 

cc 

S.W. 

105 

Strong  gales  and  heavy  sea. 

5 

56  19 

73  01 

29.  141 

41 

w. 

W.S.W. 

W.  by  S. 

95 

Fresh  gales.  Sea  subsiding. 

6 

56  51 

73  25 

29.7,43 

42 

<c 

W.  by  S. 

W. 

118 

"       Heavy  sea. 

7 

56  34 

76  29 

29.541 

42 

.byN. 

W.N.W. 

N.W.byW 

111 

"         **       Long  rollingswell 

8 

57  05 

78  17 

29.6 

42 

42 

N.W. 

N.W. 

N.W. 

71 

"         •*       Rain  aiid  haij. 

During  the  above  10  days  from 
close  reefs  to  top-gallant  sails 
— ^tacking  ship  as  occasion  re- 
quired,  yet  not  so  bad  as  a 
wintcrpassagefrom  Liverpool 
to  New  York. 
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Capt.  Young  of  the  Ship  "  Venice,"  of  Philadelphia,  in  his  admirably  kept  abstract,  makes  also  some 
judicious  remarks  upon  the  subject  of  the  Cape  Horn  passage. 

Capt.  Young's  log  is  deserving  of  special  notice  also,  for  the  very  excellent  use  he  makes  of  the  barometer. 

His  remark  that  the  indications  of  the  barometer  will  show  when  the  navigator  enters,  and  when  he  quits 
the  trades,  is  perfectly  philosophical. 

In  the  calms,  both  of  Cancer  and  Capricorn,  the  barometer  ought  to  stand  higher — say  one-tenth  of  an 
inch,  (0.1)  on  the  average — than  it  does  either  in  the  "  variables''  on  the  polar  side  of  these  belts,  or  in  the 
*Hrades"  on  the  equatorial  side  of  them. 

In  the  belt  of  the  equatorial  calms,  it  also  ought  to  stand,  on  the  average,  a  little  lower  than  it  does  in  the 
N.  E.  or  S.  E.  trades  on  either  side  of  those  calms. 

The  close  attention  which  Capt.  Young  gives  his  barometer,  will,  as  a  general  rule,  enable  navigators  in 
most  cases  to  tell  whether  they  have  crossed  the  calms  or  the  trade  wind  belts,  or  not 

See  also  the  log  of  the  "Great  Britain,"  for  Capt.  CaldwelPs  remarks  on  his  barometer  during  his  Cape 
Horn  passage. 


Digitized  by 


Google 


416 


THE  WIND  AND  CURRENT  CHARTS. 


00 


§ 


o 

o 
h 

I 

I 
I 


O 

m 

H 


o 
o 


o 


•    "r    'w    fcl 
CO  *OT  "O    ^  +J 


co    ?    g 


C3     O     CQ    co 


a> 


-S-P 


=s  o    •       '^  «;  4>  «> 
a^    0;    3  <-^ 


C3 

«13 


cS^.S-e^ 


cd 
CL. 

0) 


^ 


4) 

^-3  S  o 
.S  a,*^  <u 

(-.0)     .  •*-> 


0)  q5  cl,'7^  5  q  fl 
-^  ^  'o  Sr*"^  r  ^  !^ 


Cl^  o 
cu  « 


4-  0--C  H  aT.ir^ 


.a.»^2 


o  t^  jo  C^  *i  CO 


o  ^ 

O  ^ 

o  S 

o  t 

E  " 

C3 

.  o 


0) 

o)       CS 

0)  (»  S 

ce  ^^ 
.2  rt 

jz  p  ^ 
.t:  bD_ 

?    C  G 

•5<P2 


52. 

bO  t^ 


^.5 


0) 


s  a^s 

ei  Xi  1- 

k£4 


5  0> 

I    ^ 

I    cd 
o 

00   ... 
«>o 

a>  o 


C    0)    c  • 

^    O^   cd  cS 

^3      -S  fl 

t:  c  c  2^ 

c^     —  w 

^•5  S  S 

cd        i3  ^ 


o;  o;  o 

T3  •"•  ^ 
«    C  .— 


•—  u- 


O 

o 

vO 


f-i     CO     CQ 


0)  ^ 

•r.-S  U 

bl)  >   os 


o   s       ^ 


0)  •  — 

1  « 

o 

PQ  3 

I  « 


0) 

J3 


2:  **•  <u  c  *"*  ^  ,,  03  jC^ts 


<u  2  3J 
j,  <c  c 

bO  I    £ 

c        a. 

2  s:s 


®  >>« 

a>  '^  S 
^   Q>  £ 

<u  ."S^ 

•s  S^ 

o   a>   Q> 


» s  I 

JS   *^  -^ 

^   5  a; 

c  •-•  c 


Q 

s 


< 


I 
S 


^ 
^ 
^ 


S5  55 


(» 


^ 
^ 
^ 


Jz; 

55 


•9 


o 

O 

co 


00 

co 


00 


(N 


lO 
lO 


<N 


00 

co 


co 

(N 


Oi 
<N 


(N 


co 


co 


^^ 


co  t^ 

C£>  CO 


00  l> 

Ci  05 
<N  (N 


y) 


co 


»H  ^  (N 

t*  t*      t^ 


(o 


Oi 
<N 


»1 


I   I       I 


^ 
H 


^^     I 


ooco 


O 
00 

co 


(N 

00 


co 


(N 


o 


1-1  lO 


00  co 

»o  o 


s 


lO 


li 


o 
o 
55 


I 


.00 
O  <N 

00  9 


Oi 
<N 


&0 

o 
l> 

o 

00 


lO 
kO 


co 

00 


00 


(N 


lO 
00 


1 


CO  (N 

^  00 


Tj«  00 
00  00 


0<  00 

4 

Pm 


lO 

o 


00 


Digitized  by 


Google 


OP   THE    PASSAGC    AROUND    CAPE    HORN.  *      417 

i^cJco^^bocaus«P^cotH^^6^g.So>g$   l^g  bcg  ^  ^  Q  ^S^SJi^^  ^  6.S5-S.S  o-.S  =3 


cd 


cd  w  cd  55 

cd  cd  cd  ^ 


cd 


2  S  £?  <N         <N 


00 

00 

^ 

;o 

;o 

^ 

S 

o> 

o^ 

0< 

;o  ;o  ;o 


O) 


;0  -^ 


^  I  II 


Oi 


I         I 


O 


^  S  I  I         i 


5? 


.2 
2  t 


-8 
73 


Digitized  by 


Google 


418 


THE  WIND  AND  CDHRENT  CUARTS. 


^2 


0^  ^ 


cd   o; 


< 


-H   cd 


.S       ti  »^  ^  ^  «'" 

•  -  S,  "  o  a»  2  * 
?^  «^  M3    cj    ?    co    cd 

0)  ii^  Q-o  w-r 

tM    co  ^    CO    C  jQ    |> 


C3 
> 

c 
*C 

JQ 


0) 

> 
cd 

o 
a 


50 
a> 


dW 


QO 

S.S 


cd    co   O  "»-» 


i-w 


o 
73  *^ 


•5   «o   ttJ  tS   t- 


o^ 
cco 
o  u^ 

•Z3  O 
cd 


flO 

o  a^ 


2J 


.=  o 


J§  s 


c 


09 

bO 

O    0) 

f»  >■ 


cd   o 


2  &^:S  o 

-2^3-2 

"3    >    «rt    s 


cd         rt 

q3     Cd  HH 
0.5« 

bkO  o     -, 


a>  tt> 
c 

3  c 
o  c 


i 

I 


i 

5 


S: 

H 

m 


I 


9 

•i 


s 


O 
00 


00 


m 
m 
< 


i-i 
II 


CO 


co 


o 

<N 


o 


GO 


GO 


co 


?2 


cd 


2 

,  o 


•S  Sj 
0«  bo^ 

cd  >.5P 

^  c 

«ts  s  •'- 


-3 

o 


CNI    > 

Tj* 

0)  '^ 

)(N 

:S 

tt) 

2 

1     0) 

boci 

1  ^ 

c  c 

•5 

•c  s 

a  0 

>    >sr 

T3    t 

;  c 

*.  c 

3 

Q 


«  ^  s      o 

g  x:  "        ca 
5  *"  -2  ^  -3 

OQ    O    C    Q.^ 


» 

^ 


M 


co 


H 
^ 
^ 


co 
cd 


co 


gi 


0 

<N 

<N 

t- 

t- 

l> 

;o 

00 

t* 

Oi 

Oi 

o> 

<N 

01 

<N 

tt>    o 
co  ^ 

OQ 

wi; 

.  d 
co'o5 


co 


co 


C3 

O 


a  o 


80 

co 


co 


co 
co 


co 


co 


r 


OQ 

d 
!5 


O 

l> 

<N 


CO 


00 


lO 
<N 


^ 
^ 


I 


I 


(N 


CO 


Digitized  by 


Google 


OF   THE    PAS8AOE    AROUND    CAPE    UORN.  419 


03    ^ 


'  ^   ""  !>  §  ^ 


o 


o 


4> 

3 


>  ^'  «» 


C^ 

Ol 

o^ 

co 

3! 

t- 

t- 

t- 

c* 

r* 

co 

co 

O) 

-^ 

59 

t* 

t- 

t* 

t* 

t* 

;o 

^ 

a> 

•-< 

11 

Oi 

Oi 

o> 

d 

2 

0< 

0< 

o^ 

co 

co 

o 

0< 

c6 


a  o 

O  'O 

#2^ 


_§. 


I 


^ 

^ 


2     8  2§  5  2 

lO       "^  o<  i-H  SS 

co co   co co    co 


1-1   O  O 

o<   o» oi_ 


;0    t*  00  ?> 


Digitized  by 


Google 


420 


THE  WIND  AND  CURRENT  CHART8. 


n 


O    «    »^    4/ 

13^   o 
-.  g  S  ^ 


gl-l    (U    l-    o 

c  cd  «S  -^ 
co  -  't:  •  *- 
a> 


•«  5 "?  2 

«r;   C  o    I  «-^ 

cc  i>  «   bOw 

co  ^  o   O   rt, 

<u  <»  *-  '-^  2 

.t:  -  ^  "S  >  = 

3  t^  0)   S   cd  -- 

cr  o  ^•^•S  ^ 


P   o  co 

.s  « 

tl  bD  eo 
«    I    •?» 

'^^  0/  cc  ^ 
«.  N  >^  3 
0^0/0    0 

CL.        cn    b£' 
— .  ««    C 

J»  ;.—   oi   bC 


*j   <u 


j=e 


co 

00 


« co 


.2  £ 

ce  o 


o   »--^   3. 
S  J   c  ^   g^. 


a> 


a>  o 


o 

<M 

co 

-5  c 
\:3  o 
a-  o 


.Tj«  gj  S  o  - 

«  ?»>  e  eo-n 
a)  i»  •'^  Q^"^ 

•^  5.  bx>  fc-    I 

bD-^.S       - 

S    u,    C  '^    O 

Pa;   O)  ^   ^ 


c  g  a> 
a>  ^  ja 

•S         O 

o^  >> 

«  e  o 


S  2  i^  g^-iJ  ^-i-s 


3  13  2  •"  .S  S      •==  -tv  «^ 


3   ^r.  )i;   ._- 


Gc5*a>bDa>^         «.2 


bo 

a 


?%•-    £-"  co    <T^Z    ^  ^ -ii  J2 

-^"-l^^-ibcjs-ss 

a>  ^    bD-r;    >^.S    £  «^  -^  "tj  *J 

-        2  o-^-S^  "^  S^S^ 


^  j,  2  a>.t>  b£^^  2  o-o 
t:oojo*^*20bcSMcc 


o 

2 


i 


I 


is:: 


55 


izi 


H 


;z; 


d 

G4 


n 


11 

►  o 


lO 


co 


^ 


d 
co 


d 

co 


o 


e  k. 

S8 


O 


o 

01 

co 


o^ 


n 

13 


co 
o 


1-1 
0« 


o 

i 


Qi 


Digitized  by 


Google 


OF   THE    PASSA6E    AROUND    CAPE    HORN.  421 


-«« 

co 

00 

Oi 

•-1 

c^ 

l> 

t* 

00 

l- 

00 

a 

co 

l> 

t- 

t* 

00 

01 

^ 

o> 

o> 

• 

o 

o 

o> 

o> 

eo 

co 

(N 

<N 

O                                lO  o 

co                                    ^  ^ 

O                                   0>  "00 

co c^ . ci_ 

% 

0>                                    CO                                              pO  o 

"^                                                1-H                                                                 O  11 

o>                                t*                                          jg  co 


(M  CO  Tt« »0 

(N  C^  C$  Ot 


74 


Digitized  by 


Google 


422 


TBE  WIHD  ABD  CCRKEST  CBAKTS. 


< 

been  extremely  barren  of  inci- 
dent,  nol  ha ving  seen  any  vessels 
for  20  days,  and  scarcely  a  bird 
or  fish  of  any  kind. 
rhroughout,  heavy  squalls  nsing 
at  South ;  working  round  to  S. 
E.,  with  fiequent   heavy  rain ; 
weather  very  murky  and  close, 
at  tiines  quite  oppressive. 
Throughout,    calm    with    much 
rain ;  a  confused  sea  from  S.  S. 
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but  the  abrve  advisers  recom- 
mend  their  crossing  far  west, 
on  account  of  better  winds. 

Throughout,  light  winds  and 
smooth  water;  wind  at  times 
favoring,  so  as  to  lay  North,  but 
mostly  N.  N.  E.,which  with  the 
variation,  makes  ea^ting  fast. 

Throughoutjlightwindsand  drizz- 
lin^g  rain  most  of  the  time;  but 
wind  being  so  much  better  than 
of  ]ate,  the  change  is  quite  ac- 
ceptable. 
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la  co!isi(leration  of  tliis  very  strong  evidence  in  favor  of  tho  weslei-n  or  new  rou'e  to  tlic  Line,  I  quote  an 
extriict  frt)m  tlie  Log-book  of  iheBrig  '*  Eulian,"  C.  A.  L.  Dlanehard,  .Maoter. 

The  "  Eolian"  sailed  from  New  York,  ^Liy  3J,  1851,  with  the  clinrts  on  bo:ird.  She  cro.^scJ  the  equator 
in  31°  W. — June  the  9th — passed  St.  R^^qtie,  June  12th,  (40  diys  out)  without  g^ing  to  tho  west  oflfnigi- 
tude  33°. 

The  Captain,  in  compliance  with  my  gtmeral  requestj  that  cvery  navigator  wouid  state  in  his  Abstract 
whelher  he  had  a  longer  or  slioiter  pissage  than  vessels  arriving  abnut  the  s  urie  time  wilhout  the  Charts,  says  : 

'*  You  will  sec*by  this  Abstract,  my  passage  has  been  somewhat  lengthy,!)  it  in  compirison  with  mnny 
\esscls  wliich  have  arrivcd  without  your  Sailing  Directions  it  has  been  short.  One  Barque  from  Boston  havin^J" 
a  passage  of  scventy-five  days,  and  two  Baltimore  vesscls  (fast  sailers)  had  a  passage  of  sixty-eight  and  sev- 
enty  days ;  also  one  frora  the  same  port  of  eighty-five  days.  The  above  vessels  crossed  the  line  far  to  the 
eastward." 

I  have  also  the  abstract  of  the  "  N.  B.  Palmer,"  (Chailes  P.  Low^  master,)  that  sailed  from  New  York. 
April  7th,  (4  days  after  the  '^Eolian,")  also  with  the  Charts  onboard;  She  too  took  the  ncw  routc  : — shepis- 
sed  the  "  Eolian,"  ilay  lOlh,  (the  third  day  out.)  Both  vessels  that  day  croysed  the  parallel  of  37°  N.  :  the 
^'Eolian"  in  longitude  dG"^  ;  bat  the  «^N.  B.  Palmer"  S°  farther  west.  This  ship  crossed  the  Line  in  31°  W. 
— June  2 — and  the  parallel  of  Rio,  June  15th,  or  tvvo  weeks  ahead  of  the  "Eolian  ;"  and  from  20  to  46  diys 
ahead  of  the  ves^bcls  mentioneJ  by  Capt.  Blanchard  whlch  had  nol  the  Windand  Current  Cliarts,  and  which 
went  the  old  route. 

So  also  with  Capt.ia  Calvlwcll,  of  the  "Great.  Britiiu."  I  quote  his  h^tter,  aud  extnct  from  lii-^  very 
valuable  ab>tract  log,  bocau-ie  of  th^?  iufjrmaiion  w^hich  they  give  as  to  the  Cape  Ilorn  pas^age. 


Capt.  Ebefh  Caldwell  to  Lieut,  M.  F.  Maary,  U.  S.  JY. 

San  Francisco,  Ju^ie  14/A,  1852. 
^*  I  herewith  forwartl  you  the  ab.^tract  Log  of  ^hip  ^'  Grcat  Britain,"  of  Boston,  urider  my  command  from 
New  York  to  this  port.  The  ship  is  25  years  old  au  I  riot  a  Cllppcr.  The  ship  ^'  John  Jay"  sailed  in  compa- 
ny,  not  yet  arrivcd.  Thc  la^t  I  heard  from  her  she  was  in  at  Rio,  leaky.  I  do  not  know  wheth^r  she  had 
your  charts.  The  clippcr  ship  ''  Aramingo"  left  New  York  three  days  after  we  did,  say  12th  January,  withont 
your  charts,  went  nearly  to  the  Western  Islands,  crosscd  thc  Line  in  about  2G°  W.,  went  east  of  Falkland 
Iblands,  I  bclicve,  and  arrived  here  one  day  aflcr  I  did,  say  13S  days,  without  stopping.  On  my  chnrt  (BIunt's) 
I  fiud  St.  PauFs  Island  placed  in  Long.  2S°  20^  W.,  and  in  some  e  litions  of  Bowditch  the  same,  while  In 
other  editioiis  and  in  IIorsburgh's  Directory,  2J°  15'  to  29°  22'  W.  As  this  Island  is  directly  in  Ihe  track  of 
outward  bound  ships,  it  is  important  that  all  chvis  and  hooks  should  be  correct.  I  passed  close  to  it  having 
h  i4  7\  o-.)^d  ob^ervalion  in  t!ie  :nir:ung.      It  was  cl  )u  ly  waeri  I  pissel  it  ab  >u^  4  or  5  P.   M.,  but  ihere  is  no 
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doubt  that  it  is  in  about  29°  20'*  and  not  28°  20'.  With  regard  to  your  charts,  allow  me  to  wsay  I  think  very 
highly  of  them.  I  crossed  the  equator  in  about  30°  in  26^  days  from  New  York,  after  losing  ray  tiller  and 
being  thereby  detained  16  hours  with  a  strong  fair  gale.  I  passed  to  the  windward  of  Noronha,  cleared  St. 
Roque  and  St.  Augustine,  and  the  first  time  I  tacked  ship  from  New  York  was  south  of  Rio,  which  I  passed 
in  less  than  37  days,  with  a  very  deep  ship.  Passed  through  the  Straits  of  Le  Maire  in  60  and  Cape  Horn  in 
less  than  61  days.  After  that  I  had  miserable  chances.  Having  been  nearly  20  years  a  ship-raastor,  and  hav- 
ing,  during  my  passage,  given  the  subject  much  consideration,  I  will  veijiture,  at  the  risk  of  being  thought 
presuming,  to  state  my  own  views  on  the  passage  from  Cape  Horn  to  this  port.  Being  up  with  Cape  Horn,  I 
would  improve  all  opportunities  of  making  westingy  with  very  little  regard  to  Latitude,  except  to  keep  clear 
of  the  land,  till  in  Long.  of  80°  W.  then,  if  wind  permitted,  edge  off  very  gradually  to  the  N.  and  shape  my 
course  so  as  to  be  in  the  Long.  of  110°  W.,  in  about  30°  S.  Lat. ;  here  you  may  expectto  get  the  S.  E. 
trades  ;  and  then  make  a  due  North  course  tUl  I  took  the  JV*.  E,  trades.  My  reasons  are  thatyou  would  thus 
make  your  westing  where  the  degrees  are  short,  and  then  cross  the  entire  S.  E.  trades  on  a  course  that  would 
let  all  your  canvass  draw,  instead  of  running  so  much  before  the  wind  as  to  becalm  your  head  sails.  You 
would  thus  take  the  N.  E.  trades  in  about  110°  W.,  which  is  as  far  East  as  is  desirable.  You  will  see  by  the 
Log  ihat  the  ^doldrums'  did  not  detain  me  much  on  either  side." 

**  Its  position  was  accurately  determined  by  the  officera  of  the  U.  S.  S.  **  Marion,"  in  1849,  to  be  in  Long.  29^  18'  W.,  and  it  is 
accurately  laid  down  on  the  «  Wind  and  Current  Charts."— M.  F.  M. 
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Extract  from  Mstract  Log  ofthe  ship  ^^Hannibalj^^  Captain  Wm,  E.  Kingsmanj  boundfrom  Rio  de  Janeiro  to 

Califomia. 

"1851.— Nov.  27th,  Lat.  54P  26'  S.,  Long.  65^  2(y  W.  ;  bar.  29.63,  temp.  air  46°  ;  water  45°  ;  winds— first 
part  N. ;  middle  part  N.  W. ;  latterpart  N.  E. ;  first,  strong  ;  middle,  light  and  variable  ;  latter,  light.  Staten 
and  Terra  del  Fuego  Islands  in  sight ;  fine  clear  weather  ;  steered  for  Le  M aire  Straits. 

November  25th.  Passed  through  the  straits  of  Le  Maire  ;  found  the  tide  or  current  to  change  at  3.30  P.  M. 
When  just  between  the  two  northern  points  of  entrance,  a  northerly  set  until  3.30,  after  which,  till  about  8,  a 
southerly  one.  The  wind  from  the  northward  throughout,  and  fine  clear  weather ;  had  one  squall  from  tbe  land 
while  in  the  Straits. 

November  26th,  Lat.  56°  lO',  Long.  67°  2&  ;  current  N.  E.  2  miles  per  hbur  ;  bar.  29.79  ;  temp.  air  45°  ; 
water45°;  wind — Ist  part  N.,  fresh  ;  2nd,  N.  W.,  raoderate  and  fine  weather;  3d,  S.  W.,  variable  and 
squally. 

November27th,  Lat.  56°  40^,  Long.  68°  1';  bar.  29.64;  temp.  air  42°;  water  46°;  winds— first  part 
S.  W.  wind,  and  latter  part  W.  ;  fresh  gales  and  squalls  throughout ;  five  sail  in  sight ;  passed  within  ten 
miles  of  Cape  Horn." 

Cape  Horn  navigators  should  not  forget  that  the  prevailing  winds  encountered  in  doubling  the  Cape  are 
westerly  winds ;  that  the  Andes,  which  in  fact  terminate  only  with  the  continent,  stand  up  as  a  barrier  to 
these  winds,  and  consequently  these  winds  come  around  the  Cape  in  violent  sweeps,  puffs,  and  gales,  as 
they  do  around  the  bluff  point  of  land  in  a  harbor,  or  the  corner  of  a  building  on  shore ;  and  that  the  strength 
of  these  sweeping  winds  is  probably  felt  with  more  force  near  the  Cape  than  it  is  at  a  considerable  distance  off, 
and  out  of  the  influence  of  the  land  upoo  the  course  and  velocity  of  the  wind. 

Therefore,  I  would  advise  navigators  in  doubling  the  Cape,  first  to  pass  through  the  straits  of  Le  Maire, 
if  practicable,  and  if  they  can  accomplish  it  by  daylight — for  the  currents  are  strong  and  conflicting  there — 
to  hug  the  Cape  as  closely  as  tbe  winds  on  one  band,  and  the  rocks  on  the  other,  will  allow,  and  so  make 
westing  down  there  when  the  degrees  are  short,  as  fast  as  without  fighting  adversc  winds  and  weather  they 
may  do,  until  they  cross — if  bound  to  California — the  parallel  of  50°  S.  between  the  meridians  of  80°  and 
90°  West. 

But,  if  after  getting  through  the  straits,  and  before  doubling  the  Cape,  a  westerly  gale  strike  them  in  the 
teeth,  then  instead  of  stopping  there  offthe  pitch  of  the  Cape  to  fight  against  it,  with  the  intenlion  of  holding  their 
own  till  the  gale  abates,  or  wind  slants  so  as  to  let  them  get  round,  I  think  thechances  would  be  altogether  in 
their  favor,  by  sticking  her  away  South,  under  the  ezpcctation  that  they  would  soon  getout  of  the  strengtb  of  the 
winds  which',  eddy-Iike,  come  sweeping  around  Cape  Horn,  sometimes  at  one  distance,  sometimes  at  another, 
according  to  the  direction  of  the  gale.  But  even  in  doingthis,  the  navigator  who  is  desirous  of  makingaquick 
passage,  will  not  fail  lo  take  advantage  of  slants.  He  will  always  prefer,  until  he  doubles  the  Cape,  the  tack 
upon  which  he  can  make  the  most  westing.  Vessels  intending  to  touch  at  Valparaiso,  or  any  of  the  ^^  Inter- 
medios,"  need  not  care  to  get  so  far  West  while  they  are  South  of  the  parallel  of  50°,  even  when  the  winds 
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are  fair,  as  vessels  ihat  are  bountl  farther  North,  as  to  Californi  i  for  example.  ^Let  these  last  make  wesling 
whenever  they  can,  without  making  soulhing  also.  They  cannot  well  cross  the  p.irallel  of  50°  S.,  too  far 
West,  on  their  wny  to  California ;  provideclHhey  keep  to  the  East  of  100°  or  110°. 


To  Califomia. 

Frora  Cape  Horn,  Valparaiso,  and  Callao,  to  the  Line  in  the  Pacific,  it  is  generally  thought  to  be  all  plain 
sailing,  The  only  charge  which  it  would  seem  necessary  to  give  to  navigators  thither  bound,  is  that  ihey 
keep  well  off  from  the  land,  in  order  to  be  sure  of  better  winds.  Those  from  Cape  Horn  should  aiiii  to 
enter  the  S.  E.  trade  wind  region  of  the  Pacific  as  far  to  the  West,  provided  they  keep  this  side  of  115"  or 
120%  as  they  well  can,  without  fighting  head  winds,  to  make  westing,  or  without  turning  too  much  from  the 
direct  course  when  the  winds  are  fair.  But  when  winds  are  dead  ahead,  standoff  tothe  Westward,  especially 
if  you  be  South  of  the  trade  wind  region.  Having  crossed  the  parallel  of  35°  S.,  and  taken  the  trades,  the 
navigator,  with  the  wind  quartering  and  all  sails  drawing,  should  now  make  the  best  of  his  way  to  the 
equator,  aiming  to  cross  it  between  105°  and  125°,  according  to  the  season  of  the  year,  and  the  directions 
hereinafter  given. 

Between  the  equator  and  10°  or  12°  N.,  according  to  the  season  of  the  year,  the  California  bound  na\i- 
gator  may  expect  to  lose  the  S.  E.  and  to  get  the  N.  E.  trade  winds. 

He  will  find  these  last  nearest  the  equator  in  January,  February  and  March ;  but  in  July,  August  and  Sep- 
tember,  he  will  sometimesfind  himself  to  the  North  of  the  paiallel  of  15°  N.,  before  he  gets  fairly  into  the  N. 
E.  trades.  And  sometimes,  especially  in  suramer  and  fall,  he  will  not  get  them  at  all,  unless  he  keeps  well  out 
to  the  West.  Having  them,  he  should  steer  a  good  rap  full  at  least,  aiming  of  course  to  cross  the  parallel  of  20° 
N.,  in  about  125°  W.,  or  rather  not  to  the  east  of  that,  particularly  from  June  to  November.  His  course  after 
crossing  20°  N.,  is  necessarily  to  the  northward  and  westward  until  he  loses  the  N.  E.  trades.  He  should 
aim  to  reach  the  latitude  of  his  port  without  going  to  the  west  of  130°  W.,  if  he  can  help  it,  or  approaching 
nearer  than  250  or  300  miles  to  the  land  until  he  passes  out  of  the  belt  of  the  N.  E.  trades  and  gets  into  the 
variables,  the  prcvailing  direction  of  which  is  westerly. 

"  Where  shall  we  take  the  S.  E.  and  lose  the  N.  E.  trades  on  the  passage  to  California  ?"  is  ao  iroportaat 
queMion  for  the  navigator  to  have  answered,  who  is  striving  for  a  short  passage  on  the  west  coast  of  South 
America.    From  the  parallel  of  Cape  Horn  up  to  the  belt  of  light  winds  and  calms  through  which  you  generally  . 
pass  before  gctting  into  the  S.  E.  trades,   the  prevailin"'  winds  are  westwardly  winds,  having  northing  more 
frequently  than  southing  in  them. 
77 
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Between  the  norlhwest  coast  and  the  meridian  of  130°  VVest,  from  30*^  to40^  N.,  the  prevailingdirectionof 
the  wind  in  summer  and  fall  is  from  the  northward  to  the  westward  inclusive ;  whereas  to  the  west  of  130^,  and 
between  the  same  parallels,  the  N.  E.  trades  are  the  prevailing  winds  of  these  two  seasons.  There  is  a  marked 
difference  in  the  direction  of  the  winds  on  the  opposite  sides  of  the  meridian  of  130^  West  in  the  North  Pacific.  The 
cause  of  this  difference  has  been  completely  unmasked  by  the  researches  connected  with  these  chartS.  The  agent 
which  produc^s  ithas  its  seat  in  the  arid  plains  of  NewMexico,  Northern  Texas,  and  the  regions  around  about. 
At  this  season  of  the  year,  the  prevailing  winds  in  the  western  part  of  the  Gulf  of  Mexico  are  from  the  southward 
and  eastward  :  i.  e.  towards  that  great  centre  of  rarification.  At  this  season  of  the  year  too,  the  prevailing  winds  in 
the  Pacific,  off  the  coasts  of  Central  America,  are  from  the  soulh  ward,  and  also  towards  the  same  centre  of  heated 
plains  and  ascending  columns  of  air ;  and  we  have  seen  that  off  the  coastsof  California,  between  the  parallels  of 
35°  and  40°  N.,the  prevailing  winds  of  this  season  are  from  the  northward  and  westward — also  towards  this  great 
inland  "blow  hole."  In  it,  is  seateil  a  monsoon  agent,  whose  influence  is  felt  for  more  than  a  thousand  miles 
out  to  sea,  drawing  back  the  N.  E.  trades  of  the  Pacific  and  converting  ihera  into  a  southwardly  raonsoon  for 
half  the  year:  deflecling  the  N.  E.  trades  of  the  Gulf  of  Mexico,  and  converting  theminto  a  S.  Easteily  mon- 
soon,  during  the  sarae  season  :  and  so  influencing  the  prevailing  S.  W.  winds  off  our  North  West  Pacific  coast, 
that  they  too,  are  almost  made  to  blow  a  N.  Westerly  monsoon. 

Therefore  vessels  bound  to  San  Francisco,  should  not,  unless  forced  by  adverse  winds,  go  any  furthcr 
beyond  the  meridian  of  130°  West,  than  they  can  help. 

Supposing  that  vessels  generally  will  be  able  to  reach  30°  North  without  crossing  the  meridiari  of  130° 
W. — the  distance  per  great  circle  from  Cape  Horn  to  its  point  of  intersection  with  thatparallel  is  about  6,000 
miles.  » 

And  supposing  moreover,  that  California  bound  vessels  will  generally,  after  doubling  Cape  Horn,  be  able 
to  cross  the  parallel  of  50°  South,  between  the  meridians  of  80°  and  100°  W.,  their  shortest  distance  in  miles 
thence  to  30°  N.,  at  its  intersection  with  the  meridian  of  130°  West,  would  be  to  cross  40°  South  in  about 
100°  W.;  30°  S.,  in  about  104°  ;  20°  S.  in  about  109°  ;  the  equator  in  117°  West ;  and  30°  N.,  about  130° 
W.;  (126°  if  you  can.)  By  crossing  the  Line  10°  farther  to  the  East,  or  10°  further  to  the  West  of  117°  the 
great  circle  distance  from  Cape  Horn  to  the  intersection  of  30°  N.  with  130°  W.,  will  be  increased  only  about 
150  miles. 

Navigators  appear  to  think  that  the  turning  point  on  a  California  voyage,  is  the  place  of  crossing  the 
Equator  in  the  Pacific.  But  the  crossing  which  may  give  the  shortest  run  thence  to  California,  may  not  be 
the  crossing  which  it  is  most  easy  to  raake  frora  the  United  States,  and  it  is  my  wish  to  give,  in  these  Sailing 
Lirections,  the  routeswhich  on  the  average  will  afford  theshortcstpassages  from  the  United  States  to  California. 
First,  therefore,  let  us  see  which  crossings  of  the  Equator  in  ihe  Pacific  give  the  shortest  runs  on  the 
average  thence  to  San  Francisco ;  then  let  us  find  out  which  of  these  crossings  it  is  most  easy  to  reacii  from 
Cape  Horn,  and  thea  by  comparing  the  two,  we  may  be  able  to  lay  down  the  best  route  from  Cape  Horn  to 
California. 
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Indopendent  of  the  information  that  has  been  elicited  by  these  investigations  connected  with  the  Wind 
and  Current  Charts,  but  little  was  known  by  navigators  as  to  the  winds  and  currents  after  doubling  Cape 
Horn,  on  the  California  route. 

Navigators  knew  indeed  that  on  that  route  they  had  to  cross  the  belt  both  of  the  S.  E.  and  of  the  N.  E. 
trade  winds.  But  in  what  longitude  to  cross  them ; — between  what  meridians  are  these  trade  winds  most  con- 
stant,  steady  and  fresh; — and  bctween  what  meridians  is  it  less  difRcuIt  to  cross  the  belt  of  equatorial  calms 
which  separale  these  two  syslems  of  trade  winds  ; — and  when,  at  what  distance  from  the  coast,  are  the  light 
airs  and  calms  of  the  Horse  Latitudes,  which  are  found  on  the  polar  borders  of  the  S.  E.  as  well  as  of  the  N. 
E.  trades,  less  vexatious?  These  are  some  of  the  questions  to  which  definite  answers  must  be  given,  before 
it  can  be  asserted  with  confidence  that  this  or  that  is  certainly  the  best  route  to  California. 

To  enable  me  to  do  this  I  want  for  every  5^  of  longitude  between  the  coast  and  130°  or  140°  W.,  and 
all  ihe  way  up,  from  the  parallel  of  Cape  Horn  to  40°  N.,  at  least  one  hundred  a  )stract  logs  for  each 
month.  In  short,  from  10,000  to  15,000  abstract  logs  of  vessels  navigating  this  part  of  the  ocean  are  wanted, 
each  one  of  which  shall  contain  faithful  reports  as  to  the  winds  and  currents  encountered  between  the  westem 
coasts  of  this  continent  and  the  meridians  130°  or  140°  West,  in  order  that  I  may  point  out  to  navigators 
the  best  route  for  each  month,  with  the  assarance  that  subsequent  experience  so  far  from  inducing  navigators 
to  change,  will  only  confirm  them  as  to  the  accuracy  of  this  route. 

Having  exhausted  my  materials  for  Pilot  Charts  of  this  route,  and  having  found  them  insufficient  as  to 
data  for  the  best  tracks,  I  have  overhauled  the  whole  series  of  log  books  in  my  possession,  for  California  pas- 
sages.  From  them  is  derived  the  following  tabular  statement,  giving  the  name  of  the  vessel;  theyear;  the. 
number  of  days'  passage  from  the  U.  S.  generally, ,  to  the  equator  in  the  Pf  cific ;  the  place  and  month  of 
crossing  the  Equator;  and  the  number  of  days  thence  to  California.  The  crossings  on  the  Equator  and  of 
various  parallels  of  latitude  are  also  given.  The  average  monthly  passages  from  the  U.  States  to  each 
crossing,  and  thence  to  California  are  also  shown.  Now  if  we  had  the  tracks  of  some  one  or  two  hundred 
vessels  for  each  crossing  in  each  month,  we  should  be  able  to  pronounce  with  confidence  as  to  the  best  place 
for  crossing  these  parallels  in  the  different  seasons. 

Fur  instance :  in  March  I  have  ihe  track  of  but  one  vessel,  the  "Acasta,"  that  crossed  between  120**  and 
125°  West ;  and  she  had  a  passage  to  California  of  199  days.  I  have  not  one  in  this  month  that  crossed 
between  95°  and  100°;  four  that  ciossed  between  100°  and  105° — but  only  two  of  these  were  direct  from 
the  Atlanlic  ports.  The  mean  passage  of  these  two  to  California  was  141  days.  The  average  of  the  five 
that  crossed  betwcen  105°  and  110°  was  134  days;  and  of  the  fourthat  crossed  between  115°  and  120°,  the 
average  passage  was  132  days.  In  all  for  March  from  the  Lineto  California,  we  have  the  logs  of  twenty-one 
vessels  ;  and  it  appears  from  these  that  the  average  passage  from  the  Line  toCalifornia  is  the  same,  (28  days,) 
whether  you  cross  in  lOO^  or  125°  or  at  any  intermediate  point. 

Nevertheless,  if  we  examine  the  ships  that  made  the  several  crossings,  we  shall  find,  in  some  cases  atleast, 
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that  the  difference  in  time  between  the  United  States  to  these  places  of  crossing  in  the  Pacific  is  owing  quite 
as  much  to  difference  in  the  sailing  qualities  of  the  several  vessels,  &c.,  as  to  any  difference  in  the  winds  and 
currents  encountered  by  the  way. 
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Table  showing  the  names  qfvessels;  their  passage  from  the  Mlantic   to  the   line  in  the  Pacijic;  the  time  and 
place  ofcrossing  the  Equator^  with  the  passage  thence  to  Californiay  for  each  m^nth. 


Port  kist  from. 

i 

Date  of  crossins  thc 
Equator  in  Pacific. 

Longitnde  of 
crossing  tbe 
Equator. 

From  the  Eqait- 
lor  10  8an  Fran- 
ci«eo. 

Average  Passage 

Name  of  Tenel. 

• 
To  the 
Une, 
from  U.  B. 

From  Llne 

10  Ualifor 

Dia. 

From  U.  B. 

to  Califor- 

nia. 

Loo  Choo        .... 

Valparaiso    . 

"2^2 

Feb.  14,  '47 

96°20'W. 

Days. 
39 

Daya. 

Dajs. 
39 

Daji. 

Whiton       .     .     . 

NewYork    . 

107 

Mar.  13,  '47 

93  15 

42 

107 

42 

149 

Ocean  Bird     .     . 

(( 

140 

May  24,  '49 

99  25 

38 

140 

38 

178 

Stag  Hound    .     . 

(C 

91 

June  1,    '52 

99  20 

34 

91 

34 

125 

Louisa  Bliss    .     •     . 

Beaufort,  N.  C. 

153 

June  8,    '50 

100  00 

52 

153 

52 

205 

Chatham    .... 

Boston     .     . 

130 

Sept.  22,  '49 

99  15 

39 

130 

39 

169 

Angelique       .     .     . 

Valparaiso    . 

15 

Oct.  29,  '49 

99  13 

44 

44 

U.  S.  ship  Falmouth 

..... 

*         * 

Nov.  11,  '49 

91  00 

33 

33 

Europe       •     . 
Heber    .     .     . 
Hurricane 
George  Brown 
Seaman's  Bride 
Great  Britain  . 
Anonyma  .     . 
Sea  Serpent    . 
Forrest       .     . 
Governor  Morton 
Sweden      .     . 
Michael  Angelo 
Thoroas  B.  Wales 
Empire       .     . 
Tellassar     .     . 
North  America 
Queen  of  the  £ast 
Union   .     . 
Carioca 
Copeland  . 
Cohota  .     . 
Sea  Witch 
Baven   .     . 


Wild  Pigeon 

Golden  Gate 

John  Jay 

Sarah     . 

Hazard 

Heiena  . 

Bussell . 

Imaum  • 

Sartelle 

Whiton 

Samuel  Appleton 

Uriel     .     •     •     • 

Benjamin  Howard* 


Crossing  between  100°  and  105°  W,  Long. 


NewYork    . 

114 

Valparaiso    . 
Rio  de  Janeiro 

25 
57 

Philadelphia 
Valparaiso    . 
NewYork    . 

111 

18 

110 

Boston     .     . 

NewYork    . 

88 

St.  Catherine'8 

62 

NewYork    . 

91 

Boston     .     . 

117 

New  York    . 

113 

Boston     .     . 

100 

NewYork    . 

97 

Valparaiso    . 
NewYork    . 

18 
112 

Callao      .     . 

12 

NewYork    . 

91 

Philadelphia 
Boston     .     . 

116 
119 

(( 

110 

NewYork    . 

87 

(1 

93 

Mar. 


April 

May 
June 


July 

Aug. 
Sept 
Oct. 
Nov. 


17,  '52 

3,  '51 

22,  '52 

14,  '51 

22,  '52 
28,  '52 

23,  '49 

5,  '52 

6,  '49 
12,  '52 

26.  '49 

27,  '52 
3,  '52 
8,  '52 

21,  '50 

27,  '52 

8,  '52 

31,  '52 

6,  '52 

7,  '52 
5,  '52 

27,  '51 

2,  '52 


100  00 

35 

102  40 

31 

103  20 

24 

104  45 

22 

103  45 

27 

104  30 

30 

102  40 

34 

101  72 

25 

104  10 

30 

101  43 

32 

102  20 

38 

102  09 

36 

102  51 

33 

102  01 

35 

100  00 

46 

100  27 

34 

100  48 

30 

101  10 

28 

100  56 

41 

103  43 

40 

104  09 

26 

101  30 

23 

104  32 

29 

112.5      28 


110 


102 


103 

91 

117.5 
98 
93 


28.5 
34 

32.5 

37 

29 

40.5 

24 

29 


Crossiog  between  105°  .ind  110°  W.  Long. 


New  York    . 

New  Bedford 
Tombez  .  . 
New  York    . 


Yalparaiso 
New  York 


Boston 


88 

90 

133 

16 

107 

113 

128 

21 

135 

112 

103 

86 

95 


Jan. 
Feb, 


10,  '52 
12,  '52 

6,  '50 

14,  '50 
21,  '51 
19,  '51 

7,  '60 
Mar.    3,  '50 

29,  '50 

15,  '48 
23, 

30,  *51 
29,  '52 


108  59 
106  00 

105  10 

108  45 

109  30 

110  00 
110  00 

106  15 

107  15 
109  05 
109  30 

109  45 

110  00 


89 

20 

120 

29.5 

106 

28.5 

140.5 
138.5 

134.5 

140 

120 

158 
122 
122 

109 
149.5 

134.5 


*  Capt,  Skrieve  io  Ueut.  Maury :  I  approve  of  the  route  laid  down  by  you.  I  have  had  much  experience  at  sea,  as  shipma3ter,  in 
all  quarten  of  the  globe,  and  hearlily  concur  in  your  viewa  respecting  passages.  I  aleo  believe  the  day  is  not  far  distant  uhen  passages 
to  Califomia  will  be  made  frequently  in  one  hundred  days.  I  have  often  been  amazed  in  viewin^  tracks  of  difierent  ships  to  thls  port, 
and  those  who  have  the  longest  passages  have  been  broad  off  the  right  track.  The  <<  Benjanun  Howard'*  is  a  medium  clipper,  seven 
hundred  tona.  You  will  notice  I  have  beat  the  whole  fleet  that  sailed  about  the  time  I  did ;  experienced  all  lorts  of  weather  on  Uxe  pas* 
•sge ;  neither  tore  a  sail  nor  lott  a  spar  the  whole  passnge. 
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TABLE—  Caniinued. 


Naine  of  vesscl. 


Wisconsin  .  •  . 
Herman  .... 
Harvest  .... 
Burlingfoii  .  .  . 
Gray  Fealher  .  .  . 
Tornado     .... 

Aurora 

Kate  Hayes  .  .  . 
America  .... 
Elizabeth  .  .  .  "  . 
General  Warien  .  . 
Vandalia  .... 
Masconomu  .  .  . 
Sherwood  .... 
Wild  Pigeon  .  .  . 
New  Casile     ,     .     ^ 

Ino 

AdirODdack     .     .     . 

Home 

Gazelle  .... 
Florence     .... 

WiU 

Ed^ar 

U.  S.  ship  Savannah 
StafTords^hire  .  .  . 
Cohota  ..... 
Frances  .... 
Mermaid     .... 

Eureka 

U.  S.  ship  Yorktown 

Butler 

Fenelon  .... 
Samuel  Edward  .  . 
Telegraph  .... 
DeHance     .... 

Boston 

Stately 

Horton 

Emma  «     «     •     •     . 


Sword  iish 
Corea  .  • 
Ambassador 
Celestial  . 
Cygnet .  . 
Lawrence  . 
Surprise 
Winthrop  . 
Polomac  . 
Bothnia 
Hannibal  • 
Geoessce  • 


rort  last  rrom. 


New  York 
Pliiladeiphia 
Valparaiso 
Talcahuana 
New  York 

(C 

Nantucket 
New  York 
Vdlparaiso 


New  York 

(C 

Bo&ton  .     . 
NuM/  York 


Bakimorc  . 

Valparaiso 

New  York 
Callao  .  . 
Bost  on .     . 

Cl 

Valparaiso 


New  York 
Callao  .     . 

Va  Iparaiso 
Talcahuana 
New  York 
Rio  de  Janeiro 

Ci 

Valparaiso 
New  York 
Ornnge  Bay 


a«3 


Days. 

94 

155 

25 

26 

108 

84 

140 

122 

22 

26 

24 

126 

123 

106 

89 

157 

99 

151 

109 

20 

24 
126 
43 

83 
103 

18 

141 
37 

25 

28 
102 

63 
'81 

26 
151 

49 


Date  of  crossing  Ihe 
Equator  in  Pacilic. 


April 

May 
June 


June 


July 


Aug. 
Sept. 

Oct 


Nov. 
Dec. 


22,  '52 
11,  "50 
19,  '50 

8,  '51 

1,  '51 
17,  '52 
30,  '49 

3,  '52 
16,  '50 
19,  '50 

4,  '50 

2,  '50 
4,  '50 

25,  '51 

10,  '52 

11,  '49 
19,  '51 

12,  '50 

10,  '50 

9,  '49 

6,  '49 

11,  '50 

2,  '50 
24,  '49 

24,  '52 
19,  '50 

8,  '51 
21,  '51 

15,  '51 

3,  '42 

25,  '49 
25,  '52 
11,  '50 
22. 

7,  '52 
27,  '49 

8,  *61 

23,  '50 
14,  '49 


Longitude  of 
crcssing  tbe 
£quator. 


From  ttie  Equa- 
tor  to  San  Fran 
cisco. 


106^00' W 
109  00 

109  30 

110  00 

109  45 
107  07 

110  00 
109  16 

106  30 

107  00 
107  30 

107  30 

108  00 
108  45 

108  45 

109  30 
109  30 

109  40 

110  00 

105  30 

106  00 

107  30 

108  15 

109  30 

108  01 

109  45 
106  18 
105  45 

108  20 
105  30 

108  00 
105  02 

109  00 
109  30 

105  24 

106  00 
105  45 

109  15 

110  00 


Average  Passage 


To  tlie     From  Llne'  From  U.  S. 
Line,       to  Califor-     to  Califor 
from  U.  S.        nia.  nia 


NewYork    . 

71 

Valparaiso    . 

26 

New  York    . 

127 

•  1 

84 

fi 

118 

if 

134 

II 

80 

Boston     .     . 

116 

Portland  .     . 

133 

New  York    . 

123 

Boelon     .    .    . 

120 

JuanFernandez 

27 

Jan. 

21, 

'62 

110  15 

23, 

'60 

110  45 

16, 

•49 

112  35 

23, 

■62 

113  30 

Feb. 

26, 

'60 

111  16 

28, 

'60 

113  45 

Mar, 

3, 

'61 

110  3U 

8, 

'61 

110  30 

8, 

'61 

111  20 

24, 

'61 

112  15 

22, 

'60 

114  46 

H. 

'61 

114  46 

3n 

45 
49 
37 
36 
45 
40 
18 
54 
34 
49 
39 
30 
50 
35 
39 
33 
18 
23 


Port 


Dajn. 

124.5 
110 


120 


104 


141 
Bodega 

102 


151 


Daya. 
41 

34 


39 


33 

39 
26 

28 

32 
30.5 


Dayt. 

165.5 
144 


159 


137 


167 


130 


181^ 


Crossing  between  IIO^  and  115**  W.  Long. 


20^ 

33 
32 

>       • 

94 

27 

23 

29' 
26  j 

1 

126 

27  J5 

17^ 

29 

32 
25 

»       « 

114 

29 

40 

291 

121 
163.5 

143 
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TABLE— Omrtnued. 


Name  ofTessel. 


Port  last  rroin. 


65 


Date  ofcrossinK 
Eqoator  in  Paciflc. 


Longltiide  of 

cro/tsing  tbe 

Equator. 


From  the  Bqoa- 
torto  San  Prao- 
ciaco. 


Average  paaMge. 


Tothe 

Line, 

fl-omU.S. 


From  Line 
to  Califoi 


From  U.  8. 

to  Califor- 

nia. 


Russell  Glo^er 
Daniel   .     .     . 
Sea  Serpent    . 
Isette     .     .     . 
Siroc     .     .     . 
F.  Depau   .     . 
Stag  Hound    . 
Byron    .     .     • 
Henry  Prait    . 
Archibald  Gracie 
Delia     .     .     . 
Tigress       .     . 
Rose  Standish 
Mary  Reed 
Helen  McGaw 
Zeuobia     .     . 
Olarissa  Perkins 
Venice        .     . 
Amity    .     .     • 
St.  Patrick      , 
Isaac  Allerton 
Primoquet 
Caroline     .     . 
Sarah  and  Eliza 
N.  B.  Palmer  . 
VVitch  of  the  Wa?e 
Almeida     .     . 
Templeton      .     . 
Lady  Arabella 
Virginia      .     .     . 
Wiich  of  ihe  Wave 
Clyde     .... 
Thomas  Perkins 
Columbia   •     .     . 
Ravcn    .... 
Typhoon    .     .     . 
Eagle    .... 
Carrington      .     . 
Celestial     •     .     . 
Talbot    .... 
Valparaiso       •     • 
Winged  Arrow    • 
Sea  Witch       •     . 
Hope     .... 


Flying  Fish 

Seaman 

Southerner 

Newton 

Canton 


New  York 


Gloucester 
Rio  .  . 
New  York 

fC 

Valparaiso 
Rio       •     . 
Boston 
"New  York 
Salem 
New  York 
Valparaiso 


Rio  .     .     . 
New  York 
Boston 
New  York 

Valparaiso 
New  York 


Boston .     . 
Talcahuana 
Bucksport 
New  York 

Boston .  . 
Valparaiso 
New  York 
Boston .  • 
(( 

New  York 


Boston .  • 
New  York 
Valparaiso 


Daya. 

115 


140 

101 

139 

93 

26 

85 

111 

128 

132 

111 

24 

21 

29 

79 

107 

132 

118 

24 
127 

180 

88 

89 

23 

126 

138 

90 

25 

100 

133 

85 

87 

101 

103 

83 

139 

138 

95 

91 

25 


July 


April  14 
28 
22, 

May  10 

11 

20 

4 

31 

June  7 

June  11 
10, 
1 
20, 
25, 
4, 
14 
30 
14 
15 

Aug.  14, 
13 
28, 
11 
12 
2 
18 

Sept.  2; 

10, 

4 

2 

21 

26 

Oct.  25, 

12; 

29 

30, 

20 

5, 

11 

Nov,  12, 

2 

4 

22 
23, 


'50 
'51 
'51 
'50 
'50 
'50 
'51 
'50 
'50 
'50 
'51 
'50 
'50 
'49 
'51 
'50 
'49 
'50 
'50 
'50 
'50 
'50 
'50 
'49 
'51 
'51 
'50 
'50 
'50 
'50 
'52 
'49 
'49 
'50 
'51 
'51 
'51 
'50 
'50 
'50 
'51 
'52 
'52 
'49 


1I3°00'W 

113  15 

114  15 

110  15 

111  45 

112  45 

113  30 
110  42 

110  30 

111  00 

114  00 

114  30 

113  00 

115  00 
110  30 

114  30 
114  32 

114  45 

115  00 

110  45 

111  15 

112  45 

113  30 

113  40 

114  00 
fl5  00 
112  00 

112  30 

113  00  ^ 

114  00 

113  50 

114  20 

110  45 

111  45 

112  00 

114  41 

115  00 
115  00 
115  00 
115  00 
115  00 
114  39 

114  10 

115  00 


Crossing  between  115""  and  l^O"*  W.  Long. 


Boston .     . 

New  York 
<( 

Boston .     . 
New  York 


77 

89 

120 

124 

136 


21 
33 
25 
37 
35 
27 
21 
42 
41 
36 
34 
33 
45 
16 
40 
30 
43 

30  I 

31  J 
34^ 
34 
33 
36 
36 
19 
32 
26 
27 
33 
33 
25 
37^ 
26*^ 
35 
20 
19 
28 
26 
21  J 
31 
30 
22 
17 
26 


r   - 


I  s 


Jan. 

22, 

'52 

119  50 

23 

Feb. 

20, 

'50 

118  00 

18 

Mar. 

30, 

■51 

117  00 

28 

10. 

'51 

117  10 

26 

28, 

'49 

118  00 

29 

Days. 
115 

124 
120 

119 

120 


Dayi. 

26 
32 

34 
35 
32 


Dayi. 

141 
152 

154 
154 
152 


118 


30 


148 


il 


99 


116 


77 
89 


105 


25 


25 


23 
18 


28 


124 


141 


100 
107 


133 


•To  Mont«i«7. 
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TABLE—Continued. 


Nameof  venel. 


Audubon  .  .  •  . 
Lucia  Field  .  .  . 
Isabelita  Hyne     r     . 

Maria 

Samuel  Russell  .  . 
Diadem       .... 

Arcole 

Wisconsin  .  .  . 
Valparaiso  •  ,  . 
Houqua  .... 
Sarah  Boyd     .     .     . 

Lowell 

Raduga  •  .  •  . 
Sheridan  .... 
Herman  .... 
Finland  .  •  .  • 
Vemon  .... 
Gertrude  .  •  •  . 
Sovereign  of  the  Sea« 

Comet 

White  Squall  .     .     . 


Acasta  .  . 
Kensington 
Tartar  •  . 
Flying  Cloud 


Port  last  iVoin. 


Valparaiso 
Bostou .  . 
New  York 


Fhiladelphia 
Kew  York 


Philadelphia 
Valparai&o 
New  York 


Philadelphia 
Valparaiso 
New  York 


Rfo  •    . 


Days. 

23 
120 
101 
111 

90 

105 

100 

114 

103 

129 

24 

116 

103 

110 

133 

14 

116 

83 

88 

59 


Date  of  croasiDg  tfae 
Equatorin  PaciDc. 


Mar. 
April 

May 


June 
July 


Aug. 
Sept. 
Oct 

Dec. 


29,  '51 
19,  '51 

23,  '51 
16,  '51 
15,  '50 
22,  '50 
31.  '50 
31,  '50 
31,  '50 
25,  '50 
15,  '50 

3,  '50 

28,  '51 

2,  '50 

30,  '49 
6,  '50 
%  '49 
8,  '50 

27,  '52 

28,  '51 

24,  '50 


LoTigitude  of 
croasing  the 
Equator. 


From  the  Eqoa- 
tor  to  San  Fran 
cisco. 


1 18^30' W. 
119  15 

116  00 

117  00 

118  30 

116  00 

117  00 

118  45 

119  00 
115  15 

115  15 

116  00 
118  00 

118  30 

120  00 

117  15 

119  30 

116  00 
119  47 

117  00 

118  20 


Daya. 

27 
31 
24 
32 
20 
36  "i 
30  [ 
24  ^ 


Crossing  between  120°  and  125'*  W.  Long. 


Tagus    •    •     •    . 
U^  S.  S^  Falmouth 


Sag  Harbor 
New  York 
Philadelphia 
New  York 


New  York 


120  30 
122  45 

121  30 
124  00 


Crossing  West  of  125**  W^  Long^ 


171 

Mar.  10, 

'61 

129 

June  24, 

'51 

104 

July    24. 

'51 

71 

Aug.  12, 

'51 

/ 


I 


28 

32^ 

31  I 

25 

28 

27 

42 

33 

30) 

20  ( 

16) 

u\ 


28 
39 
30 
19 


ATerage  puBagc. 


Tothe 

Llne, 

from  U.  Sc 


D(ya. 

101 

106 
103 

114.5 

133 

99.6 
88 


171 

129 

104 

71 


From  Linc  iFrom  U.  8. 

to  Califbr-  {  to  Califor- 

nia.  nia. 


Dayi. 

26 

29 

28 


42 
33 

25 
16 


28 
39 
30 
19 


I    126 


June  15,  '51 
April  13,  '61 


128  00 
173  16 


46 
38 


126 


46 
38 


Daya. 

126 

126 
131 

143 

175 

124.6 
103 


199 
168 
134 
90 


172 


From  S.  Pacific  | 

From  this  table,  we  hare  the  following  sumraary  of  the  passages  and  crossings — showing  the  average  Ume 
for  eacb  month  to  and  firom  each  crossing  place,  of  b°  of  longitade  in  length. 
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THE    CALIFORNIA    PASSAGE. 

Average  length  of  passages  of  California  bound  vessels  from  t|)e  Atlantic  ports  of  the  U.  S.  to  the  Equator.  in 
the  Pacific,  and  from  the  Equalor  in  the  Pacific  to  San  Francisco— arranged  according  to  the  month  and  the  Lon- 
gitude  of  crossing  the  Equator. 


Month  of  Croniog 
the  Equntor  in 

1  From  the 
U.S.tothe 

1 

Nnmber  oTPu- 1  ATeruea 
rafe>  ttom    1  rram  Oie 

NamberorPas- 
Baces  from 

Place  of  Rrontng 
ttae  Eqoator  in 

ATerace 
fr'mtbeU. 

ATfrai!» 
PaB'ges  of 
tiie  wbole 

the  Pacific. 

Equator 

iii  thA 

whichAT^rafes 

Ibe  Paclflc. 

S.toCali- 

montta 

lU  IB9 

Paciflc. 

aredeleimiDM. 

Oalif  *nia.  aredetemii&^d. 

fbmia. 

fromU.S. 

Days. 

0*71. 

Beiween. 

Da^ 

Dajra. 

January .     . 

89 

2 

20 

2 

105  and  110 

109 

By  the 

94 

3 

25.5 

4 

110    "    115  «119 

Sword  Ftsh,  91  days. 

77 

1 

23 

1 

115    "   120 

100 

112.5 

February     . 

39 

1 

95    "   100 

120 

4 

30 

6 

105    "   110 

150 

126 

2 

27 

2 

110    "   115 

153 

89 

1 

18 

1 

115    "   120 

•107 

144.7 

Seaman,  I07daya. 

March   .     . 

107 

1 

42 

1 

90    "     95 

149 

112.5 

2 

28.5 

3 

100    "  105 

141 

106 

5 

28 

5 

105    "    110 

134 

115 

5 

28 

6 

110    "    115 

•132 

Surprise,  97  daya. 

104 

4 

28 

5 

115    "    120 

132 

171 

1 

28 

1 

120    "    125 

199 

141 

April      .     . 

110 

1 

28.5 

2 

100    "    105 

138.5 

124.5 

2 

33.5 

4 

105    "   110 

158 

115 

1 

26 

3 

110    "  115 

141 

100 

3 

26 

3 

115    "   120 

•126 

Samuel  Russell,  110  days. 

May  .    .     . 

140 

1 

38 
34 

1 
1 

90    "   100 
100    "    105 

178 

124 

2 

34.4 

4 

105    "   110 

148.2 

116 

3 

27.7 

5 

110    "   115 

140 

106 

4 

27 

4 

116    "    120 

•133 

142.6 

Wisconsin,  124  days. 

June .    .    . 

102.2 

4 

32.2 

5 

100    "   105 

134.5 

120.5 

4 

38.4 

12 

105    "    110 

•157.5 

Wild  Pigeon,  107  days. 

110.2 

5 

33 

7 

110    "    115 

142 

103 

1 

28 

1 

115    "   120 

131 

129 

1 

39 

1 

120    "  125 

168 

126 

1 

46 

1 

W.  of  125 

172 

146.8 

July  .     .    . 

103 

3 

37 

4 

100  aod  105 

131 

108 

4 

29 

7 

105    "   110 

•134 

Suffbrdshire,  101  days. 

119.5 

2 

30.5 

5 

110    "   115 

150 

114 

4 

25 

5 

115    "    120 

139 

104 

1 

30 

1 

120    "   125 

134 

137 

Augast  •    . 

91 

1 

29 
18 

2 

1 

100    «    105 
105    "   110 

119 

120 

5 

32 

7 

110    "   115 

152 

133 

1  . 

42 

1 

116    "   120 

176 

71 

1 

19 

1 

120    "   125 

90 

143 

Flying  Cloud,  90  days. 

September . 

130 

1 

39 

1 

95    "   100 

169 

117.5 

2 

33 

2 

100    "   105 

150.5 

141 

1 

25 

2 

105    "   110 

166 

118 

3 

29 
33 

6 

1 

110    "   115 
116    "   120 

•126.3 

145 

Witch  of  the  Wave,  115  days. 

October .    • 

44 

1 

95    "   100 

90 

2 

26 

2 

100    "   105 

116 

102 

1 

25.7 

5 

105    "   110 

125 

99 

7 

25 

7 

110    "   115 

124 

• 

99.5 

2 

25 

2 

115    "   120 

•124.5 

134 

Sovereign  of  the  Seas,  103  days. 

November  . 

33 

1 

90    "     95 

93 

1 

29 

1 

100    "  105 

122 

102 

1 

23 

4 

105    "  110 

125 

115.5 

4 

25.2 

5 

110    "   115 

•139.7 

134.3 

Sea  Witch,  108  days. 

December  . 

151 

1 

85 

3 

105    "   110 

184 

88 

1 

15 

2 

116    "   120 

•103 

143 

Gomet,  104  days. 

79 
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Let  us  see  what  light  the  information  contained  in  these  two  tables  will  throw  upon  the  best  California 
route. 

It  is  worthy  of  remark  that  the  crossing  between  115°  and  120°  W.,  gives  the  shortest  average  for  each 
of  the  months  of  Januaiy,  February,  March,  April,  May  and  June,  and  that  the  shortest  passage  for  each  of  the 
months  of  February,  April,  May,  October,  and  December,  was  also  made  by  crossing  thelinc  between  the  same 
meridians  of  1 15°  and  120°. 

The  next  best  crossing  on  the  average  appears  tobe  between  110°  and  115°,  though  crossings  enough  for 
comparison  to  the  West  of  120°  are  wanting. 

The  shortest  passage  was  by  the  "  Flying  Cloud"  that  crossed  between  120°  and  125*^'  in  October ;  the 
next  shortest  was  by  the  "  Sword  Fish"  that  crossed  between  110°  and  115°  in  January ;  and  the  next  from 
the  same  crossing  by  the  "  Surprise"  in  March. 

In  July  the  best  average — and  "  bad's  the  best" — is  between  100°  and  105°,  131  days.  In  October  it  is 
for  the  same  crossing  with  116  days.     In  November  from  the  same  with  122  days. 

The  crossings  that  give  the  shortest  passages  for  each  month  are  marked  in  table  j.  441  wiih  an  asterisk  (*.) 

But  these  so  called  averages  are  derived  sometimes  from  a  single  vessel ;  and  sometimes  the  means  of 
comparing  the  passages  at  one  crossing  with  those  at  another,  are  wanting.  For  instance,  we  have  no  record 
of  any  vessel  that  crossed  the  line  between  90°  and  95°  in  any  month,  except  one  in  March  and  November. 
Between  95°  and  100°,  we  have  two  for  May,  and  one  only  for  February  and  October  each.  Therefore  we 
have  not  the  means  of  instituting  any  satigfactory  comparison  as  to  the  advantages  of  crossing  in  these  months 
between  95°  and  100°,  with  the  advantages  of  crossing  between  100°  and  105° ;  or  between  110°  and  115°, 
or  elsewhere  in  the  same  months. 

In  January  there  is  no  vessel  that  crossed  East  of  105°.  We  have  two  that  crossed  between  105°  and 
110° ;  four  that  crossed  between  110°  and  115°  ;  and  one  between  115°  and  120°. 

The  shortest  passage  to  the  Line  for  any  month  from  the  United  States  was  by  the  "  Flying  Cloud,"  and 
the  "  Sword  Fish,"  each  of  71  days. 

The  "  Sword  Fish"  crossed  in  110°  in  August,  she  had  20  days  thence  to  San  Francisco.  The  "  Flying 
Cloud  "  crossed  at  124°  in  August,  and  had  19  days  thence  to  port.  The  shortest  trip  yet  from  the  Equator 
to  Si.n  Francisco  was  made  in  14days  by  the  "  White  Squall" — she  crossed  at  118°  W.  in  December.  The 
next  shortest  is  the  "  Comet,"  from  Long.  117°  in  December,  the  "  Mary  Reed"  from  115  in  January,  each 
of  16  days. 

In  February  there  are  no  means  of  comparing  crossings  to  the  East  of  105°.  Five  vessels,  however, 
crossed  between  105°  and  110°  W.,  of  which  the  shortestto  theLine  was  the  "Hazard,"  107  days,  in  Long. 
110° ;  and  the  shortest  from  the  Line  was  the  "  Helena,"  21  days,  she  crossed  at  110°.  Between  the  meridians 
of  110°  and  115°  there  were  two  crossings  in  February,  and  between  115°  and  120^,  one.  This  vessel,  the 
"  Seamen,"  clipper,  crossed  in  118°  with  87  days  from  the  United  States  to  the  Line,  and  18  thence  to  San 
Francisco. 
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Certainly  no  conclusions  can  be  safely  drawn  from  these  data,  as  to  the  best  crossing  for  either  of  these  two 
months. 

The  passages  for  March  have  ahready  been  discussed,  and  it  appears  from  the  statistics  involved  in  that 
discussion,  that  the  Line,  so  far  as  the  passage  thence  to  California  is  concerned,  may  be  crossed  with  equal 
advantage,  anywhere  between  Long.  lOO^  and  Long.  125°  West  From  110°  to  115°  will  probably  be  found 
the  best  crossings  for  this  month. 

The  place  of  crossing  in  Marchr,  appears  to  be  governed  by  the  winds  encountered  between  Cape  Horn 
and  the  region  of  S.  £.  trade  winds  in  the  Pacific. 

Therefore,  after  doubling  Cape  Horn  ih  January  or  February,  if  the  winds  should  be  free  for  a  N.  W.  or 
a  W.  N.  'W.  course,  make  the  best  of  them  ;  aiming  to  cross,  if  with  convenience  you  may,  the  parallel  of  50° 
S.  between  80°  and  90° ;  of  40°  between  90°  and  100°;  of  30°  South,  to  the  West  of  Long.  105° ;  so  that 
you  may  catch  the  S.  E.  trades  somewhere  between  that  meridian,  of  110°  West.  The  meridian  even  of  115°, 
will  not  be  too  far  West  for  entering  the  S.  E.  trades.  But  you  are  not  to  beat  or  to  jam  upon  a  wind 
to  make  westing  in  this  part  of  the  voyage. 

Having  taken  these  winds  near  these  meridians,  your  course  then  will  be  mostly  due  North  with  the  wind 
quartering. 

In  March  you  will  occasionally  carry  the  S.  E.  trades  several  degrees  over  into  the  Northern  Hemisphere. 
When  you  lose  them  and  get  the  N.  E.  trades,  keep  away  with  a  good  rap  full  aiming  never  to  cross  the  paral* 
lel  of  20°  North  to  the  East  of  Long.  125°  West.  Unless  the  winds  force  you  off,  aim  to  be  in  shore  of  the 
meridian  of  130°  W.  when  you  lose  the  N.  E.  trades. 

When  you  do  lose  them,  if  then  you  have  to  fight  the  calms  and  baffling  winds  of  the  Horse  Latitudes, 
make  the  best  of  your  way  on  a  due  North  course,  till  you  cross  this  belt  of  calms  and  get  into  the  variables 
beyond.     I  shall  have  more  to  say  upon  this  subject  at  a  subsequent  page  of  this  work. 

In  April,  we  have  the  abstracts  of  two  vessels  that  crossed  between  100°  and  105°,  with  an  average  of  28 J 
days  thence  to  California ;  of  4  between  105°  and  110°  with  an  average  time  of  33J  days ;  of  three  between  110° 
and  115°,  with  an  average  of  26  days  ;  and  of  three  between  115°  and  120°,  with  an  average  also  of  26  days 
tbence  to  California.  The  average  of  the  last  three  from  the  United  States  to  Califomia  happens  to  be  12 
days  less  than  the  average  by  any  other  crossing  in  this  month. 

We  have  but  one  vessel  direct  from  the  United  States  to  California  that  crossed  between  100°  and  105°, 
She  is  the  **  Great  Britain,"  a  vessel  25  years  old  and  a  dull  sailer.  The  other  vessel  that  crossed  between 
these  two  meridians,  was  the  "  Seaman's  Bride."     She  had  27  days  thence  to  California. 

The  vessels  that  crossed  in  April  between  115°  and  120°  were  the  "Isabelita  Hyne,"  the  "  Marie,"  and 
the  "Samuel  Russell"— clippef.  Therefore  considering  the  insufficiency  of  data,  I  would  repeat  here  the 
suggestions  already  offered  concerning  the  route  for  crossing  the  line  in  March.  f 

In  ordcr  to  make  westing  in  the  high  latitudes  about  the  parallels  of  Patagonia,  and  after  doubling  Cape 
Hom,  navigatojrs  are  recommended  to  do  that  only  in  case  their  winds  allow  it.     For  it  should  be  bome  in 
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mind  that  on  account  of  the  absence  of  great  deserts  in  South  America,  that  that  continent  by  reason  of  its 
windward  position  with  regard  to  the  S.  E.  trades,  interferes  less  with  their  strength  and  regularity  than  large 
bodies  of  land  do  generally,  when,  with  extensive  deserts  and  arid  plains,  they  are  to  windward  of  the 
trades.  Thus  Africa,  with  its  deserts,  is  to  the  windward  both  of  the  N.  K  and  S.  E.  trades  of  the  Atlantic. 
And  what  have  we  .^  Why  a  total  interiuptioa  of  the  trades  along  its  Atlantic  coasts,  and  a  nayigation  the 
most  tedious  and  perplexing,  along  its  inter-tropical  shore  lines. 

Again,  consider  the  bafSing  winds  along  the  western  coasts  of  inter-tropical  North  America.  Here,  on  ac- 
count  of  agencies  already  explained,  the  N.  E.  Trade  winds  are  overpowered,  and  the  navigation  of  the  Pa- 
cific  coasts  of  Central  America  rendered  very,  very  tedious. 

Now,  oflFthe  Pacific  coasts  of  South  America,  we  have  no  such  agents  as  great  deserts  in  the  interior  to 
interrupt  the  S.  E.  trades,  and  conseqnently  no  such  regions  of  calms,  "  little  nwnsoons,^  and  baffling  winds, 
to  try  the  patience  of  navigators,  as  we  have  under  the  lee  of  trade-wind  Africa,  and  of  trade-wind  North 
America. 

Therefore,  afler  you  have  doubled  Cape  Horn,  and  gained  an  offing  from  the  land,  there  is  no  necessity 
for  running  a  thousand  miles  or  more  offfrom  the  South  American  coast,  as  from  the  coasts  of  Central  America 
you  have  to  do,  in  order  to  get  better  winds.  The  chief  advantage  of  making,  while  South  of  the  parallel  of 
35^  or  40°  S.,  the  meridian  near  which  you  intend  to  cross  the  equator,  is,  that  there  the  degrees  of  lon^tude 
are  short,  and  therefore  easy  to  run  down  ;  and  that  when  you  have  made  your  westing  downthere,  you  can 
spread  the  more  canvass  when  you  get  the  S.  E.  trades  which  you  will  then  have  on  the  quarter.  If  you  put 
off  making  westing  until  you  get  these  winds,  you  will  then  have  to  stand  away  to  the  Northward  and  West- 
ward  through  them,  wbich  course  will  bring  them  aft,  and  therefore  make  them  less  favorable. 

In  April  you  will  carry  them  generally  a  little  further  beyond  the  Line  than  in  March. 

In  May,  the  experience  of  the  ten  navigators  who  crossed  between  the  meridians  of  105°  and  127°  would» 
at  first  sight,  seem  to  indicate  that  between  115°  and  120°  is  the  best  crossing  for  this  month.  But  when  we 
come  to  consider  the  sailing  qualities  of  the  vessels  concerned,  w^  find  reason  to  believe  that  the  difficulties  of 
the  passage  do  not  depend  upon  where  you  cross  the  Line  in  May,  provided  you  do  not  cross  to  the  East  of  100° ; 
but  the  difficulties  are  at  other  tuming  points  to  be  mentioned  hereafter. 

The  three  vessels  from  the  United  States  whose  crossings  tum  the  scale  in  favor  of  these  two  meridians 
are  all  fast  ships.  One  of  tbem,  the  "  Wisconsin,"  is  a  clipper.  She  crossed  in  119° — 100  days  from  New 
York — and  had  24  days  thence  to  California.  On  the  other  hand,  ot  the  three  from  the  United  States  that  crossed 
between  110°  and  115^,  one  also  was  a  clipper,  viz  :  the  "  Stag  Hound."  She  crossed  in  113° — 93  days 
from  Ne^  York ; — she  had  21  days  thence  to  San  Francisco.  Of  the  three  that  crossed  between  105°  and  110°, 
two  were  clippers,  and  the  other  duU,  The  "  Grey  Feather,"  clipper,  crossed  in  110° — 108  days  firom  New 
York ; — she  had  28  days  thence  to  port.  The  "  Tornado,"  clipper,  crossed  in  107°,  84  days  firom  New  York^ 
She  had  44  days  from  this  crossing  to  San  Francbco.    Bad  Luck. 

It  appears  therefore,  with  the  feeble  light  whicb  these  passages  afiford  as  to  the  be^t  Californta  route  fof 
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^crossmg  the  liiie  in  May,  that  the  soggestions  which  I  have  already  made  widi  regard  to  the  roate  for  crots»* 
ing  in  March  and  AprU,  may  be  repeated  for  May,  also  ;  only  for  May  a  route  a  little  more  to  tbe  Westward 
would  be  well. 

In  this  month  the  navigator  may  carry  the  S.  K  trades,  (and  the  N.  E.  trades  ahM>,)  fsurtber  North,  thaa 
be  will  in  April  or  March«  In  neither  of  these  months  will  he  find  the  bdts  of  equatorial  calms  and  the  light 
airs  of  the  ^^  Horse  Latitudes"  yery  difficult  to  cross.  His  course  across  them  should  be  as  nearly  due  Nortk 
as  he  can  make  it» 

Tbe  June  passages  give  us  a  little  more  cfxperience  as  to  the  relative  advantages  of  certain  crossings^ 
This  month  afibrds  data  for  drawing  a  comparison  as  to  the  crossings  between  lOO^  and  105^,  105^  and  IIO^, 
IIO^  and  115^.  From  the  first  crossing  we  have  the  passages  of  four  vessels  to  California ;  from  the  second, 
iwelve,  and  from  tbe  last,  six. 

Among  the  first  were  the  "  Sea  Serpent"  and  "Governor  Morton,"  the  one  having  88,  the  other  91  days, 
from  New  York.  Among  the  second  were  the  "  Wild  Pigeon,"  and  ihe  "  lon,"  baving  89  and  99  days, 
respectively,  from  New  York  to  the  Line — 18  and  34  days  thence  to  San  Franclsco^ 

Amongthesix  which  crossed  between  110°  and  115°,  I  recognize  no  clipper.  The  **Mary  Reed,*' 
which  vessel  I  do  not  know,  came  from  Valparaiso.  She  crossed  in  115^  and  had  16  days  thence  to  San 
Francisco. 

It  appears  therefore  that,  as  far  as  this  table  is  concemed,  we  are  left  in  as  much  doubt  as  to  the  best 
crossing  in  June,  as  we  are  with  regard  to  other  months ;  though  the  indications  seem  to  suggest,  and  other 
circumstances  indicate,  that  in  this  month  vessels  should  not  cross  to  the  East  of  105^.  Perhaps  near  120^ 
will  be  found  tbe  best  crossing  place ;  for  the  reason  that  there,  the  belt  of  equatorial  calms  wtll  not  be  so 
difficult  to  cross :  that  in  this  month  also,  the  S.  E.  trades  will  sometimes  be  carried  as  far  as  lO^  N.:  and 
that  the  N.  E.  trades  are  better  winds  the  farther  you  are  from  tbe  American  coast» 

July  seems  to  be  one  of  tbe  most  difficult  months  for  a  good  passage  from  any  crossing  to  Cali* 
fornia.  The  infiuence  upon  the  winds,  of  the  Oreat  Salt  Desert  and  other  arid  plains  of  the  interior^ 
begins  now  to  be  felt  far  out  to  sea.  The  effect  i%  uncertain  and  light  N.  E.  trades,  with  a  broad  belt  of 
equatorial  calms. 

I  do  not  recognize  a  single  clipper  among  the  ships  that  have  crossed  the  equator  in  the  Pacific  in  this 
month.  Among  the  22  July  crossings,  the  "Staffi)rdshire,"  and  the  "  Cahota,'*  from  108°  and  110°  W.,  give 
the  shortest  passages — the  former  of  18,  the  latter  of  23  days  to  San  Francisco» 

But  the  indications  are,  that  by  crossing  in  this  month  between  115°  and  120°,  or  even  to  the  West  of 
120°,  you  will  have  a  more  certain  passage,  and  on  the  average,  one  that  is  shorter  than  you  will  make  by 
crossing  further  to  the  eastward» 

In  August,  the  data  are  very  meagre.     In  this  month  we  have  the  tracks  of  three  clipper  ships,  viz  :  the 

**  N.  B.  Palmer,"  that  crossed  the  Line  88  days  from  New  York,  in  114°,  with  19  days  thence  to  California ; 

the  "  Union,"  that  91  days  out  crossed   the  Line  in  101°,  with  28  days  thence  to  San  Francisco  ;  and  the 
80 
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^^  Flying  C!o«d/^  that  in  71  days  from  New  York^  crossed  the  Line  in  124^  West,  having  19da7S  thence  to 
San  Fnmcisco. 

This  passage  of  the  <<  Flying  Cloud,"  is  one  of  the  most  remarkable  that  has  ever  been  made  under  can- 
▼as,  in  any  quarter  of  tbe  woild. 

NaTigators  bound  to  Califomia  at  the  season  ef  the  year  in  whieh  sbe  went,  may  study  her  log  witb  ad- 
▼antage*    I  therefore  quote  it  at  lengtk. 
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By  examining  this  abstract  it  will  be  seen  that  the  *'  Flying  Cloud"  sailed  from  New  York,  Jnne  the  2d, 
1851 ;  went  the  new  route;  crossed  the  Line  in  the  Atlantic,  June  24-5,  in  Long.  33°  ;  and  cleared  Capc 
St.  Koque  thence  in  two  days. 

She  passed  inside  of  the  Falkland  Islands  July  the  20th,  and  on  the  24th  was  around  the  cape  ;  having 
in  the  meanwhile,  rode  out  a  furious  gale  that  lasted  two  days. 

In  Lat.  37®  S.,JuIy  31st,  she  tookthe  wind  from  the  southwafd  and  eastward,  and  so  carried  it  to  Lat, 
12°  N.  in  127°  W.— having  crossed  the  Line  in  the  Pacific,  August  12th,  in  124°  W, 

She  was  a  day  in  ihe  "  doldruras,'*  between  these  two  systems  of  trade  winds.  Finally  she  took  the  N. 
E.  trades  about  the  parallel  of  14°  N.  in  127°  W.  They  held  on  to  the  Mrth  of  N.  E.,  having  forced  her  on 
the  24th  as  far  as  142°,  on  theparallel  of  35°  N. ;  from  which  point,  after  fighting  for  5  days  with  the  wind 
from  the  northward  and  eastward — right  in  her  teeth — she  had  two  days  of  N.  W.  winds  which  she  got  as  she 
neared  the  shore,  and  so  ran  in  to  the  harbor  of  San  Francisco  at  daylight  of  Sept.  Ist. 

For  26  days,  consecutively,  this  ship  averaged,  according  to  her  Abstract  Log,  two  hundred  and  twenty- 
seven  two-fifth  nautical  miles  a  day  ;  her  least  performance  for  any  one  of  these  days  being  93  miles,  and  her 
greatest  three  hundred  and  seyenty-four  ;  374  nautical  miles  are  equal  to  433^  Englisfa  or  statute  miles ; 
which  gives  the  extraordinary  feat  of  a  vessel,  under  canvass,  faaving  averaged  for  24  consecutive  hours  the 
enormoiis  rate  of  15jV  knots,  or  eighteen  stattite  milesj  per  hour. 

As  an  illustration  of  the  extent,  as  to  wbich  these  charts  are  benefitting  navigators  who  use  them  and 
who  are  assisting  in  perfecting  them,  I  interline  the  proof  sheet  with  a  letter  just  received  from  Captain 
J.  W.  Lawrence,  of  the  American  ship  **  Blanchard,"  dated  San  Francisco,  January  7,  1853. 

"  SiR :  Doubtless  you  will  observe  from  the  above  abstract,  that  we  have  a  very  poor  chance  to  make  a 
quick  passage  with  a  ship  of  600  tons,  drawing  19  feet  of  water. 

In  regard  to  the  passages  of  other  ships  to  the  line,  I  have  met  with  but  two  ships  that  left  about  the 
same  time  that  I  did  :  the  St.  Peter  from  New  York,  63  days  to  the  equator ;  she  did  not  have  your  charts  on 
board ;  the  other  ship  60  days  to  the  line.  In  respect  to  your  sailiqg  directions,  I  consider  this  abstract  but 
a  small  compensation  for  the  information  derived  from  them.'' 


The  influence  of  thearid  plains  in  the  interior  of  North  America  upon  the  N.  E.  trades  of  the  Pacific, 
(of  which  I  have  so  often  spoken)  compared  with  the  influence  of  the  land  in  South  America,  upon  the 
S.  E.  trades  off  its  western  coast,  is  most  strikingly  illustrated  by  the  table,  (p.  437.) 

The  distance  from  Valparaiso  to  the  usual  places  of  crossing  the  line  in  the  Pacific  is  greater  than  the 
distance  from  such  places  to  California.  Yet  of  the  26  vessels  in  the  table,  (p.  437,)  that  have  gone  from  Val- 
paraiso  to  California,  (and  which  crossed  the  line  between  96°  W.  and  120°  W.,)  the  average  to  the  line  is  22  days, 
and  their  average  thence  to  California  is  35}  days.  The  two  shortest  trips  from  Valparaiso  to  the  line  being  14 
days  hy  tbe  **  Vernon,"  which  crosscd  in  119° ;  and  15  days  by  the  "  Angelique,"   which  crossed  in  99°  W. 
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The  shortest  from  the  Line  to.San  Francisco  was  16  days,  by  the  "  Mary  Reed,''  that  crossed  in  114°  ;  and 
26  by  the  "  Hope,"  that  crossed  in  115°. 

The  longest  passage  from  Valparaiso  to  the  Line  was  by  the  "  Mary  Reed"  on  the  sarae  trip  before 
quoted  as  one  of  the  shortest  from  the  Line.  She  had  29  days  from  Valparaiso  to  the  Line,  in  114° ;  and  16 
days  thence  to  San  Francisco. 

The  longest  passage  from  the  Line  to  California  by  any  one  of  these  26  vessels  from  Valparaiso  was  50 
days  by  the  "  Florence,"  which  crossed  in  106°. 

The  best  route  therefore,  in  August,  as  well  as  in  July,  September,  and  October,  would  seem  to  require 
Ihe  Line  to  be  crossed  well  out  to  the  west,  to  avoid  the  influence  of  the  arid  plains  of  New  Mexico  upon  the 
N.  E.  trades.  On  the  other  hand  good  passages  are  frequently  made  in  the  Summer  and  Fall  months  by  cross- 
ing  near  100° — on  the  other  extreme ;  for  by  so  doing,  vessels  stand  a  chance  of  getting  the  south  westcrly  winds 
which  prevail  between  105°  and  Ceatral  America  at  this  season.  A  more  westerly  crossing,  however,  will  be 
found  the  best  in  the  long  run. 

In  August  the  S.  E.  trades  wiU  often  be  carried  as  far  as  10°  N. ;  and  the  N.  E.  trades  wiU  fre- 
quently  not  be  found  until  after  crossing  15°  N. 

In  September  the  winds  will  be  found  very  much  as  they  are  in  August ;  the  shortest  passage  from  the 
United  States  to  the  Line,  in  September,  of  which  there  are  seven,  was  made  by  the  "  Witch  of  the  Wave"  in 
90  days.  She  crossed  in  114°,  and  had  25  days  thence  to  San  Francisco.  The  "  Carioca"  had  116  days  from 
Philadelphia  to  101°  W.,  on  the  Equator,  and  41  thence  to  San  Francisco. 

For  the  October  crossings,  we  have  the  tracks  of  eleven  vessels,  all  the  way  from  the  "  States."  Of  these, 
seven  crossed  between  110°  and  115°  with  an  average  of  99  days  to  the  Line,  and  25  days  thence  to  San 
Francisco.  The  shortest  of  these  eleven  to  the  line  were  the  clippers  **  Celestial,"  and  "  Sovereign  of  the 
Seas,"  each  of  83  days  to  it,  the  former  in  118°  West,  and  21  days  thence  to  California ;  the  latter  having  crossed 
in  120°,  with  20  days  thence.  The  shortest  from  the  Line  to  San  Francisco  was  19  days  by  the  "Typhoon,"  which 
crossed  at  115°,  87  days  from  New  York.  The  next  shortest  were  the  "Sovereign  of  the  Seas"  and  the  "Raven," 
clippers,  each  of  20  days.  The  Raven  crossed  in  112°,  85  days  from  New  York.  The  next  best  to  these, 
was  the  "  Thomas  Perkins,*'  which  crossed  at  111°,  100  days  out,  and  had  26  days  thence  into  port.  The 
clipper  '*  Eagle"  comes  next  in  this  month  of  good  passages,  101  days  out ;  she  crossed  the  Line  in  115°  W., 
with  28  days  thence  to  San  Francisco. 

The  besi  crossing,  therefore,  for  October,  seems  from  these  tracks  and  otherstatistics,  to  beanywherc 
to  the  west  of  105°  W.,  say  between  110°  and  115°  W. 

In  December  the  best  passage  to  the  Line,  was  by  the  clipper  "  Comet,"  with  88  days  from  New  York. 
Shecrossed  it  in  117°  W.,  and  had  16  days  thence  to  San  Francisco. 

The  clipper  "  White  Squall,"  with  59  daysfrom  Rio,  crossed  in  118°  and  had  14  days, — the  quickest  run 
yet  made — ^from  the  Line  to  San  Francisco. 

From  all  the  information  before  me,  I  am  now  disposed  to  recommend  an  equatorial  crossing  very  near  long. 
82 
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115°,  bolh  for  November  and  December,  provided  you  do  not  cross  50°  S.,  to  the  east  of  88°  or  90°  W,  Indeed, 
from  June  to  November  inclusive,  betler  winds  may  be  expected,  especially  in  the  Northern  hemisphere,  far 
out  to  sea,  than  close  in  wilh  the  land.  Therefore,  while  vesselsfrom  December  to  May  or  June,  inclusive,  will 
make  better  passages  generally  bycrossingto  theEastof  115°  ;  yet,  for  the  other  half  of  the  year,  they  will  do 
better  by  crossing  ralher  to  the  West  of  that  meridian. 

The  average  passage  of  37  clipper  ships  which  arrived  at  San  Francisco  from  the  Atlantic  ports  of  the 
United  States  between  January  1,  1851,  and  April  1,  1852,  was  124  days,  the  longest  time  being  170  days 
via  Valparaiso,  made  by  the  "Eureka;"*  and  the  shortest,  in  89  days  and  21  hours  by  the  "  Flying  Cloud" 
direct. 

The  next  shortest  was  a  little  over  90  days  by  the  "  Sword  Fish,"  via  Valparaiso  ;  and  the  next  longest 
was  157  days  by  the  "  Sea  Nymph." 

Much  of  the  information  derived  from  these  Charts  has  of  course  been  disseminated  among  navigators 
generally,  as  may  be  supposed  by  the  fact  that  the  average  passageof  clippers  to  California,  previous  to  1851, 
and  of  course  previous  to  the  general  dissemination  of  such  information,  that  sailed  without  the  Charts,  was 
147  days. 

The  average  of  those  that  sailed  with  the  Charts  up  to  that  time  was  33  days  less  ;  subsequent  experi- 
ence  has  increased  this  difierence. 


» Vide  Nadonal  Intelligencer,  July  24, 1852. 
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Recapitulation  qf  TableSj  pp.  437  to  440. — Showing  the  place  of  crossing  ihe  Equator  in  the  Pacific^  on  the 

shortest  passage  for  each  month. 


NAME. 


To  Line  in  Pa- 
cific. 


FlyingFish,  .     . 
Sword  Fish,      .     . 
Celestial,  •     •     • 
Wild  Pigeon,    .     . 
Golden  Gate, 
Seaman,    .     .     . 
Hazard,  .... 
Helena,     .     .     . 
Surprise,      .     .     . 
Samu^l  Appleton, 
Samuel  Russell,     . 
Russell  Glover,  . 
Stag  Hound,     .     . 
Stag  Hound, 
Tornado,      .     .     . 
Sea  Serpent, 
Wild  Pigeon,    .     . 
Governor  Morton, 
Staflfordshire,    .     . 
Cohota,     .     .     • 
Fmpire,  .... 
Thomas  B.  Wales, 
Flying  Cloud,  .     . 
N.  B.  Palmef,     . 
Union,     .... 
Wilch  of  the  Wave, 
Templeton,  .     •     .     • 
Sovereign  of  the  Seas, 

Raven,    

Celestial,  .     •     . 
Typhoon,     •     . 
Sea  Witeh,     •     • 
Winged  Arrow, 
Raven,      •     .     . 
Comet,    •     •     • 
White  Squall,     . 


Place  of  cro88- 
ing. 


Days. 

77 
71 
84 
88 
90 
89 

107 

113 
80 

103 
90 

115 
93 
90 
84 
88 
89 
91 
83 

103 
97 

100 
71 
88 
91 
90 

123 
83 
85 
83 
87 
91 
95 
93 
88 
From  Rio. 


Line  to 
Ca!ifor'a. 


120°  W. 
110 

113 
109 
106 
118 
109 
110 
110 
110 
118 
113 
114 
96 
107 
101 
109 
102 
108 
110 
102 
103 
124 
114 
101 
114 
112 
120 
112 
115 
115 
114 
115 
105 
117 
124 


Oayt. 

23 
20 
23 
17 
23 
18 
24 
18 
17 
18 
20 
21 
21 
34 
44 
25 
18 
32 
18 
23 
35 
33 
19 
19 
28 
25 
27 
20 
20 
21 
19 
17 
22 
29 
16 
14 


-  Crowed  the  Line  ia 

I>«7>*  the  Mootlk  ol 


Total  Passage  from  Atlantic 
Ports  to  California. 


100 
91 
107 
105 
113 
107 
133 
131 
97 
121 
110 
136 
114 
124 
128 
113 
107 
134 
101 
126 
132 
133 
90 
107 
119 
114 
150 
103 
105 
104 
106 
108 
117 
122 
104 


Januaiy. 


Februaiy. 
« 

(( 

March. 
(( 

April. 
(( 

May. 
(( 

(( 

June. 
(( 
(( 


July. 


August. 


September. 
(( 

October. 


« 

(( 

November. 
(( 
(( 

December. 
(( 
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456  THE  WIND  AND  CURRENT  CHART8. 

It  is  much  to  be  regretted  that  I  have  not  materials  enough  to  give  averages  that  will  afford  the  raeans  of 
a  just  comparison  as  to  the  relative  advantages  of  each  crossing  in  the  several  months. 

A  proper  discussion  of  the  best  routes  to  California  for  the  difFerent  seasons,  involves  something  more 
than  a  knowledge  of  the  best  place  to  cross  the  Line  in  the  Pacific,  and  of  the  best  way  thence  to  San  Fran- 
cisco.  We  want  to  know  the  best  way  of  getting  to  the  Line,  as  well  as  the  best  route  from  it.  We  know 
quite  accurately  the  best  route  from  the  United  States  to  Cape  Horn ;  and  with  the  view  of  showing  navigators 
the  best  route,  on  the  long  nm,  from  Cape  Horn  to  California,  I  have  prepared  the  table  below,  showing  the  day 
and  meridian  on  which  the  vessels  thereirf  named  crossed  the  parallel  of  50°  S.,  and  afterwards  the  equator. 
Also  the  longitude  at  which  they  crossed  the  parallels  of  40°  S.,  35°,  30°,  and  25°,  concluding  that  by  the 
time  they  reach  this  last  named  parallel,  they  will  be  in  the  regular  S.  E.  trades. 

I  have  then  taken  the  mean  of  the  best  passages  for  each  month  to  show  the  best  crossing  on  the  average 
for  each  of  the  southern  parallels  named.  This  table  cannot  fail  to  be  most  acceptable  and  useful  to  every  Cal- 
ifomia  bound  vessel. 
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CALIFORNIA  ROUTES  FROM  50©  S.  TO  THE  EaUATOR. 


Da«e  of  Crosg 

Longiinde  of  CronlBf  the  PanUeli  of 

Lnng 

of . 

1 

iDiiy»  from 

na]rsfh<m 

Name. 

ing  Pnrallcl 
otSKTS. 

Cro.« 
■hi 

ing  '  DateofCnMstnf  tbe 
!      :           Equaior. 

5U*  8.  to 
th« 

th«  Eqna- 
lor  to  Hnn 

l 

1 



SO*  8. 

o 

s. 
/ 

35« 

s. 

»• 

8.   1    as^ 

8. 

Equ. 

lor. 

Equator. 

PrancUco. 

Janoory. 

o 

/ 

O 

/ 

o 

/      o 

/ 

o 

/ 

OaTt. 

Dayt. 

Hazard    .... 

23,  '51 

77 

0 

81 

0 

83 

0 

84 

o;  86 

0 

109 

0 

Feb.     21,  '51 

24 

24 

Htlena     .     .     .     . 

28,  '51 

78 

0 

83 

0 

87 

0 

91 

0|  94 

oluo 

0 

19,  '51 

22 

21 

Russeil    .... 

8, '50 

83 

0 

83 

0 

84 

0 

85 

0!  89 

oiiio 

0|              7,  '60 

30 

37 

Cygnet    .... 

27, '50 

84 

0 

83 

Ol  79 

(J 

81 

O:  87 

0,111 

O!            26,  '60 

30 

29 

R.  C.  Winlhrop     . 

31,  '51 

82 

0 

86 

0  87 

0 

90 

O;  92 

0110 

0;March    3,  '51 

31 

29 

Potoinac  .... 

31,  '51 

80 

0 

79 

O'  79 

0 

83 

0'  88 

Oiill 

0|              3,  '51 

31 

32 

Sword  Fish  .     .     . 

2, '52 

80 

0 

90 

0  94 

0 

96 

0,  98 

oliio 

OJan.      21,  '62 

19 

20 

Seaman    .... 

28,  '51 

79 

0 

83 

0,  88 

0 

92 

0  97 

0118 

OF^-b.     20,  '51 

23 

18 

Acasta     .... 
Mean  of  the  fourbes 

31,  '51 

t      .         .          . 

82 

0 

86 

o;  87 

1 

0 

91 

0  92 

1 

o' 

121 

OMarch  10,  '51 
0 

38 

28 

« 

78 

0 

84 

0 

88 

0 

90 

Ol  94 

1 

0 

112 

22 

21 

Pebmary. 

i 

t 
j 

Whiton    .... 

16,  '47 

80 

0 

77 

0 

79 

0 

80 

0 

82 

0 

93 

OMarch  13,  '47 

25 

42 

Geo  Brown  .     .     . 

13,  '51 

80 

0 

86 

0 

88 

0 

89 

O!  91 

0 

106 

O;             14,  '61 

29 

22 

Whiton    .... 

11,  '49 

84 

0 

76 

0 

74 

0 

78 

Ol  87 

0 

109 

0 

16,  '49 

32 

28 

Sarauel  Appleton    . 

26,  '51 

79 

(1 

83 

0 

88 

0 

90 

O'  93 

0 

109 

0 

23,  '61 

25 

18 

Uriel 

28,  '51 

78 

0 

82 

0 

85 

0 

86 

0  90 

0 

110 

0 

30,  '61 

30 

34 

Surprise  .... 

8, '51 

79 

0 

82 

0 

83 

0 

86 

0  88 

0 

110 

0 

3,  '61 

23 

17 

Hannibal       .     .     . 

23,  '50 

95 

0 

84 

0 

89 

0 

93 

0  98 

0 

115 

0 

22,  '60 

27 

29 

Souiherner   .     .     . 

27,  '51 

80 

0 

85 

0 

90 

0 

87 

0  88 

0 

117 

0 

30,  '51 

31 

28 

Newton   .... 

4, '61 

81 

0 

80 

0 

79 

0 

79 

O;  86 

0 

117 

0 

10,  '61 

34 

26 

Cantoii    .... 

28,  '50 

36 

0 

88 

0 

89 

0 

94 

0i«7 

0 

118 

0 

28,  '60 

28 

29 

Lucia  Field  .     .     . 

5, '51 

78 

0 

83 

0 

87 

u 

91 

0'  95 

0 

119 

0 

19,  '51 

42 

31 

Europe    .... 
Mean  of  the  four  bes 

17,  '52 

1   .     .     . 

80 

0 

78 

0 

76 

0 

77 

0  81 

i 

0 

100 

0 

17,  '62 

28 

36 

81 

0 

84 

0 

87 

0 

89 

0  92 

0 

113 

0 

26 

21i 

Hurricane     .     .     . 

Much. 

4, '52 

81 

0 

80 

0 

82 

0 

86 

0  88 

0 

103 

0 

March  22,  '52 

18 

24 

Great  Britain     .     . 

25,  '52 

79 

0 

81 

0 

74 

0 

74 

0  78 

0 

104 

0 

AprU    28,  '52 

34 

30 

Sartelle    .... 

2, '50 

79 

0 

80 

0|  80 

0 

82 

0  85 

0109 

0 

March  28,  '60 

26 

34 

Howaid  .... 

5, '52 

80 

0 

80 

0,  80 

0  83 

0,  88 

0110 

0 

29,  '62 

24 

26 

Wib.consin    .     .     . 

27,  '52 

84 

0  83 

0,  78 

0  78 

0  82 

0106 

0 

April    22,  '52 

26 

30 

Hermann      .     .     . 

27,  '50 

81 

0 

76 

0,  76 

0.  82 

0  87 

0109 

OMay     11, '60 

45 

37 

Daniel      .... 

26,  '51 

77 

0 

78 

0  77 

0 

82 

0  87 

0113 

(i  April    28,  '51 

33 

33 

Isette 

5, '50 

84 

0 

87 

0:  88 

0 

90 

0  92 

OjUO 

0;May     10,  '60 

66 

37 

StagHound.     .     . 

30,  '51 

79 

0 

77 

0;  74 

0 

75 

O^  81 

01113 

O!              4, '61 

34 

21 

Isabelita  Hyne  .     . 

26.  '51 

83 

0 

81 

0 

83 

0 

84 

0  88 

0116 

OApril    23,  '51 

28 

24 

Mafia       .... 

14,  '61 

78 

0 

77 

0 

78 

0  82 

0  85 

01117 

0 

16,  '51 

33 

32 

Sarouel  Russell 

17,  '50 

84 

0 

83 

0 

82 

0 

81 

0  84 

! 

0119 

1 

0 

15,  '50 

29 

20 

■ 

Mean  of  the  best  six 

82 

0 

81 

0 

81 

0  81 

a  85 

0 

110 

1 

0 

25 

26 

83 
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r)ate  of  Cross- 

Longitudc  of  ( 

Jroscing  Ibe  Parallels  qf— 

Lnrig. 

ol 

Orivs  from  D.ivR  fronfl 

Name. 

ing  Parnllcl 
olSO"  8. 



Cni^i-iiiK 
llie 

Date  of  Cro.-!iiiug  llic 
Equutur. 

50'  S.  In 
Ihe 

llir  Kqilii 
t.  r  l»  Snn 

fOM 

S. 

«•s. 

35«  1 

3. 

30»  i 

i. 

25-! 

3. 

Equnlor. 
O        / 

Equator. 
Da>9. 

Francisco. 
Dayp. 

AprU. 

O 

/ 

O         f 

O 

/ 

O 

1 

o 

/ 

Ocean  Bird  »     .     . 

17,  '49 

81 

0 

76     0 

78 

0 

79 

0 

78 

0 

99 

0 

May 

23,  '49 

36 

38 

Anonyraa 

25,  '49 

78 

0 

78     0 

82 

0 

86 

O;  87 

0 

103 

0 

23,  '49 

28 

34 

Aiirora     . 

18,  '49 

81 

0 

79     0 

73 

0 

75 

Oi  75 

(1 

110 

0 

30,  '49 

42 

31 

New  Castle 

28,  '49 

79 

0 

78     0 

74 

0 

■77 

0  80 

0 

103 

0 

'une 

11,  '49 

44 

54 

F.  Depau 

4,  '50 

78 

0 

77     0 

73 

0 

74 

0,  81 

0113 

0 

May 

20,  '50 

46 

27 

Diadem    . 

7, '50 

81 

0 

74    0 

74 

0 

89 

0  82 

0116 

0 

22,  '50 

45 

36 

Tornado  . 

24,  '52 

!     .      .      . 

83 

0 

80    0 

81 

0 

85 

0  88 

0108 

0 

. 

18,  '52 

24 

44 

■ 

Mean  of  the  two  bes 

80  30 

79     0 

81 

30 

85 

30  87 

1       • 

30 

105 

0 

26 

37 

Svveden    .     .     .     . 

Maj. 

29,  '49 

80 

0 

88     0 

89 

0 

90 

0 

84 

0 

102 

0 

June 

26-,  '49 

28 

38 

Sherwood      .     .     . 

30,  '51 

81 

0 

86     0 

89 

(1 

91 

0 

97 

0 

109 

0 

25,  '51 

26 

40 

Ino 

24,  '51 

78 

01  81     0 

82 

0 

79 

0 

82 

0 

109 

0 

19,  '51 

26 

34 

Edgar      .... 

29,  '50 

78 

0|  77     0 

73 

0 

73 

0 

78 

0 

108 

0 

July 

2,  '50 

34 

39 

HenryPratt.     .     . 

1,  '50 

79 

0 

80    0 

78 

0 

79 

0 

84 

0 

110 

0 

June 

7,  '50 

37 

41 

Archibahl  Gracie    . 

7,  '50 

83 

0 

86     (t 

85 

0 

85 

0]  87 

0 

111 

0 

11,  '50 

35 

36 

Delia 

6, '51 

87 

0 

91     0 

87 

0 

84 

o!  85 

0 

114- 

0 

10,  '51 

35 

34 

Arcole      .     .     .     , 

5, '51 

84 

0 

98     0 

9:^ 

0 

100 

0 

102 

0 

117 

0 

May 

31,  '50 

26 

30 

Kensington  .     .     . 

3, '50 

81 

0 

88'   0 

88 

0 

89 

0 

90 

0123 

0 

June 

24,  '51 

52 

39 

Sea  Serpent .     .     . 

8,  ^'52 

79 

0 

78    0 

79 

0 

76 

0 

76 

0102 

0 

6,  '52 

29 

24 

Siag  Hound  .     .     . 

9, '52 

82 

0 

88     0 

88 

0 

85 

0 

81 

0100 

0 

1,  '5i 

2J 

32 

Mirhael  Angelo 

31, '52 

86 

0 

85  .0 

83 

0 

82 

0 

86 

0102 

0 

27,  '52 

27 

35 

Rose  Siandish  .     . 
Meanof  thebestfou 

19,  '50 

r    .      .      . 

78 

0 

81     0 

!S0 

0 

81 

0 

87 

0 

113 

0 

,     , 

20,  '50 

32 

44 

81 

0 

86     (1 

87 

0 

85 

0 

85 

0 

107 

0 

26 

35 

Gazelle    .... 

June. 

7, '49 

80 

0 

80    0 

80 

0 

82 

0 

84 

0 

106 

0 

July 

9,  '49 

32 

30 

Clarissa  Perkins     . 

24,  '49 

78 

0 

82     0 

81 

0 

81 

0 

83 

0 

114 

0 

30,  '49 

36 

43 

Venice     .... 

6,  '50 

80 

0 

80    0 

79 

0 

80 

0 

80 

0 

115 

0 

14,  '50 

38 

30 

Sarah  and  Eliza     . 

26,  '49 

82 

0 

81     0 

76 

0 

76 

0 

85 

0 

114 

0 

Anpr. 

12,  '49 

47 

36 

Cohimbia*    .     .     . 

15,  '50 

79 

0 

81     0 

80 

0 

81 

0 

82 

0 

112 

0 

Oci. 

12,  '50 

• 

35 

Kaduga    .... 

2H,  '51 

81 

0 

80    0 

78 

0 

78 

0 

76 

0 

118 

0 

July 

28,  '51 

32 

25 

Sheridan .... 

1,'50 

80 

0 

84    0 

90 

0 

92 

0 

90 

0 

118 

0 

2,  '50 

31 

28 

Tartar      .... 

29,  '51 

82 

0 

85    0 

86 

0 

91 

0 

95 

0 

122 

0 

24,  '51 

■25 

30 

r.  B.  Wales     .     . 

3,  '52 

81 

0 

83    0 

83 

0 

8> 

0 

90 

0 

103 

0 

3,  '52 

30^ 

33 

Louisa  Bliss      .     . 

1,'50 

79 

0 

75    0 

72 

0 

74 

0 

77 

0 

99 

0 

8,  '50 

37 

52 

Empire    .... 

5, '52 

78 

0 

t^8    0 

93 

0 

95 

0 

99 

0 

102 

0 

8,  '52 

33 

36 

Cohota    .... 

23,  'tO 

•          •          • 

84 

0 

89     0 

91 

0 

96 

0 

95 

0 

110 

0 

•     • 

19,  '50 
•     •     • 

26 

23 

Mean  of  the 

six  besl 

81 

0 

83     0 

83 

0 

86 

0 

87 

0 

111 

c 

30 

32 

•  Touched  at  Juan  Femandez. 
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TABLE—Continued. 


Name. 

Oate  of  crrws 

in?  Parallfl 

of  50"  8. 

S0'£ 

Loti|;itatie  ofcrossing  Uie  Partillele  oC~~ 

l.nngitildc 
of  crtitviitg 
ih«   Eqaa- 
lor. 

Date  of  crofsing  tbe 
£quat«r. 

Days  from 
50'S.lolhe 
Equator. 

Day»  from 
tlie    Eqiia- 
tor  to  tSan 
Fraucisco. 

1. 

40' 8. 

35*8. 

»•3. 

as-s. 

St,  Patrick    .     .     . 

Jaly. 

19,  '50 

o 
81 

/ 
0 

o 
90 

/ 
0 

o 
92 

/ 
0 

o 
93 

/ 
0 

o 
95 

/ 
0 

O 
115 

/ 
0 

Aug. 

14, 

'50 

Day». 

26 

Daya. 

30 

Isaac  Allerton   .     . 

17,  '50 

81 

0 

93 

0 

96 

0 

97 

0 

99 

0 

111 

0 

13, 

'50 

27 

34 

Caroline  .... 

15,  '50 

81 

0 

82 

0 

86 

0 

88 

0 

93 

0 

113 

0 

11, 

'50 

27 

34 

N.  B.  Palmer     .     . 

10,  '51 

86 

0 

88 

0 

89 

0 

91 

0 

93 

0 

114 

0 

2, 

'61 

22 

19 

Witch  of  the  Wave 

27,  '51 

83 

0 

85 

0 

86 

0 

87 

0 

88 

0 

115 

0 

18, 

'51 

22 

32 

Finland    .... 

2,  '50 

89 

0 

104 

0 

106 

0 

108 

0 

114 

0 

117 

0 

6, 

'50 

35 

42 

Flying  Cloud     .     . 

26,  '51 

81 

0 

90 

0 

94 

0 

96 

0 

101 

0 

124 

0 

12, 

'51 

17 

19 

Staffordshire      .     . 
Mean  of  the  best  six 

8, '52 

•  •  • 

79 

82 

0 

85 

0 

86 

0 

87 

0 

94 

0 

110 

0 

25, 

'52 

48 

18 

0 

88 

0 

90 

0 

92 

0 

95 

0 

115 

0 

23 

28 

Chalham .... 

AugoM. 

22,  '49 

78 

0 

78 

0 

78 

0 

80 

0 

81 

0 

99 

0 

Sept. 

22, 

'49 

31 

39 

.Templetdn    .      .      . 

11,  '50 

84 

0 

87 

0 

86 

0 

90 

0 

91 

0 

113 

0 

10, 

'50 

30 

27 

Lady  Arabella  .     . 

5, '50 

83 

0 

83 

0 

81 

0 

86 

0 

93 

0,113 

0 

4, 

'50 

30 

33 

Virginia  .... 

5, '50 

84 

0 

90 

0 

93 

0 

96 

0 

100 

0113 

0\ 

2, 

'50 

28 

33 

Copel^nd      .      .     . 

16,  'o2 

87 

0 

87 

0 

88 

0 

89 

0 

91 

0104 

0 

7, 

'52 

22 

39 

Carioca    .... 

10,  '52 

84 

0 

85 

0 

87 

0 

86 

0 

88 

0101 

0 

6, 

'52 

27 

41 

Union       .... 
Mean  of  the  five  best 

Angelique     .     .     . 

10,  '52 

Septemb^r. 

25,  '49 

84 

0 

85 

0 

85 

c 

87 

0 

88 

0 

101 

0 

Aug. 
Oct. 

31, 
29, 

'52 
'49 

21 

28 

85 

0 

87 

0 

88 

0 

90 

0 

92 

0 

106 

0 

26 

32 

79 

0 

79 

0 

74 

0 

75 

0 

78 

0 

99 

0 

34 

44 

Mermaid  .... 

2, '51 

80 

0 

85 

0 

87 

0 

88 

0 

91 

0 

1(J6 

0 

Sept. 

21, 

'51 

19 

27 

Telegr»iph     .     .     . 

27,  '51 

81 

0 

82 

0 

82 

0 

81 

0 

84 

0110 

0 

Oct. 

22, 

'51 

25 

23 

Celeslial  .      .      .      . 

24,  '50 

84 

0 

90 

0 

90 

0 

91 

0 

96 

0 

115 

0 

11, 

'50 

18 

20 

Thomas  Perkins     . 

29,  '49 

79 

0 

78 

0 

77 

0 

80 

0 

86 

0111 

0 

25, 

'49 

26 

26 

Eaole       .... 

28,  '51 

85 

0 

88 

0 

89 

0 

90 

0 

90 

0'll5 

0 

20, 

'51 

22 

28 

Carrington    .     .     . 

13,  '50 

83 

0 

88 

0 

88 

0 

88 

0 

90 

0|115 

0 

5, 

'.',0 

22 

26 

Gertrude.     .     .     . 
Mean  of  the  four  best 

Sea  Witch    .     .     . 

16,  '50 

Octnbrr. 

5, 'ol 

83 

0 

90 

0 

93 

0 

95 

0 

100 
90 

C 
0 

116 

0 

Oct. 

8, 
27, 

'50 
'51 

22 

30 

82 

0 

86 

0 

87 

0 

87 

0 

111 

0 

21 

24 

79 

0 

84 

0 

86 

0 

85 

0 

86 

0 

1111 

(1 

22 

23 

Boston     .... 

23,  '49 

80 

0 

78 

0 

75 

0 

74 

0 

78 

0!l06 

0 

Nov. 

27, 

'49 

31 

40 

Raven       .... 

5,  '51 

79 

0 

81 

0 

84 

0 

85 

II 

85 

( 

112 

0 

Oct. 

29, 

'51 

24 

20 

Talhot      .... 

13, 'bO 

82 

0 

82 

0 

83 

0 

85 

0 

88 

( 

115 

c 

Nov. 

12, 

'50 

29 

31 

Val|»araiso    ...     . 
Mean  of  the  threebest 

H'Tton     .... 

1, '51 

November. 

11, '50 

84 

0 

83 

0 

86 

0 

86 

0 

91 

c 

115 

0 

Dec. 

2, 
23, 

'51 
'50 

32 

30 

80 

0 

82 

0 

84 

0 

85 

0 

86 

0 

109 

0 

25 

25 

80 

0 

78 

0 

75 

0 

80 

0 

86 

0 

109 

0 

42 

33    : 

Comet      .... 

28,  '51 

84 

0 

90 

0 

89 

0 

92 

0 

94 

0117 

1 

0 

28, 

'51 

30 

16 
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T  A  BLE—  Coniinued. 


NUM. 

Datc  of  cmeii 

iog  1'aniIIeI 

of  50*  a. 

50»  S 

Longiludsor) 
!.         40- e. 

;roning  Ihe  Parallcta  o( 

- 

{  Longitudp 
«f  citi^sing 
Itbo   Equa- 
1.      lor. 

1 

Dayafrom  Daysfrtiai 

Date  of  crowlng  tbe  150*  d  tothe  the    Eqaa- 

Kquator.           lEquator.     <tor  to  San 

Franciaco. 

35' 8. 

»•8. 

25«  J 

Oolden  Gate      .     . 

Decerober. 

20,  '51 

0 

83 

/|       0       / 

0  82    0 

O 

82 

/ 
0 

o      / 
82     0 

o 
85 

/        o      / 

0106     OJan.     12,  '52 

Dayi. 

23 

i 

0»yt. 

1     23 

John  Jay       .     -     . 

30,  '49 

79 

0  78    0 

74 

0 

74    O'  78 

0105    0 

Feb.      6,  '50 

37 

1     37 

Wild  Pigeon      .     . 

20,  '52 

85 

0  84    0 

84 

0 

85     O;  86 

0109    OJan.     10,  '52 

31 

18 

Ambassador .     .     . 

19,  '49 

78 

0  78    0 

81 

0 

85     01  87 

0113     0 

Feb.    26,  '50 

38 

32 

Tigress    *     .     .     . 

2, '50 

82 

Oj  80    0 

80 

0 

81   .0;  85 

0114    OJune      1, '50 

. 

1     33 

Flying  Fish  .     .     . 

31,  '51 

79 

O;  79    0 

83 

0 

89    0 

93 

0 120    0  Jan.     22,  '52 

22 

1     23 

White  Squall     .     . 
Mean  of  the  four  best 

1, '50 

81 

0  80    0 

79 

0 

82     0 

83 

0118    0 

Dec.    24,  '50 

23 

i  " 

82 

0  81     0 

82 

0 

84  30 

87 

0119     0 

25 

19* 

Tbis  table  is  very  suggestive.  With  the  view  of  pointing  out  the  shortest  route  from  50°  S.  to  the  line, 
9D  the  h\x  way  to  California,  I  have  selected  from  the  tables  already  presented,  the  monthly  mean  of  the 
best  pa$sages  for  each  month  ;  I  have  tabulated  also  the  monthly  mean  iongitude  in  which  the  vessels  making 
these  mean  passages  crossed  the  parallels  named,  including  the  Equator. 

From  this  selection  it  appears  to  be  indicated  that  the  farther  west  you  cross  the  parallel  of  35°  S.,  the 
quicker  will  be  the  passage,  im  the  average^  as  the  following  summary  of  averages  taken  from  the  last  table 
goes  to  show. 

MONTHLY  MEAN  OP  BEST  PASSAGES. 


Beat  Longitude  for  Crossing  the  Parallelfl  of— 

rrom  0«  10 

Mnoih. 

Mesnor 
Ibe  be«l. 

rromSO° 
8. 1.0*. 

San  Pran- 
eiieo. 

j 

»• 

s. 

•WB. 

35«  8. 

30*  8. 

2S'B. 

0. 

o 

/ 

u        / 

o      / 

O        / 

O       / 

o 

/ 

Dajw. 

D.yfc 

January  . 

4 

78 

0 

84    0 

88    0 

90    0 

94    0 

112 

0 

22 

21 

February 

4 

81 

0 

84    0 

87    0 

89    0 

92    0 

113 

0 

26 

21J 

March     . 

6 

82 

0 

81     0 

81     0 

81     0 

85     0 

110 

0 

25 

26 

April .     . 

2 

80 

0 

79     0 

82    0 

86     0 

85     0 

105 

0 

26 

37 

May  .     . 

4 

81 

0 

86     0 

87    0 

85     0 

85    0 

107 

0 

26 

35 

June  .     . 

6 

81 

0 

83    0 

83    0 

86     0 

87    0 

111 

0 

30 

32 

July   .     . 

6 

82 

0 

88    0 

90    0 

92    0 

95    0 

115 

0 

23 

28 

August    . 

5 

85 

0 

87     0 

88    0 

92    0 

92    0106 

0 

26 

36 

September 

4 

82 

0 

86     0 

87     0 

87     0 

90    0111 

0 

21 

24 

October  . 

3 

80 

0 

82    0 

84    0 

85    0 

86-   0109 

0 

25 

25 

December 

2 

82 

0 

81     0 

82    0 

84    0 

87    0 

119 

0 

25 

19J 

The  average  monthly  crossing  of  35°  S.,  by  the  mean  of  the  four  quickest  runs  in  each  of  the  months  of 
January,  February,  May  and  September;  of  thesixbest  in  February;  and  of  the  five  best  in  August,  was,  it 
will  be  perceived  from  the  above,  as  far  West,  all  of  them,  as  87°.  The  crossings  for  the  other  months  were 
Past  of  this.    Now,  for  convenience,  let  us  call  the  former  the  western    crossings.     The  mean  passage  for 
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these  six  monthsis  24  days  from  50°  S.,  to  the  Line  ;  whereas  the  mean   passage  for  the   others,   or  by  the 
eastern  crossings  is  26  days. 

So  too  with  the  parallel  of  25°  S. :  those  crossings  which  were  as  far  West  as  90°  on  this  parallel,  all 
show  better  runs  than  do  those  to  the  East  of  it.  The  five  of  the  first  named  months  that  fall  within  the  cate- 
gory  of  this  last  crossing,  give  a  run  of  23  days  from  50°  S.  to  the  Equator,  against  26  days  by  the  six  of  the 
latter.  The  July  crossings  of  25°  S.,  (mean  of  six)  are  the  most  westerly  ;  they  are  in  95°,  and  give  a  raean 
run  of  23  days  from  50°  S.  to  the  Line.  The  next  crossings  tothe  West  are  the  January — mean  of  4  in  94°  ; 
they  give  22  days  as  the  mean  run  from  50°  S.  to  theEquator. 

In  urging  upon  California  bound  vessels  the  importance  of  making  westing  about  theparallel  of  50°  S., 
1  do  not  mean  that  they  should  expose  themselves  to  heavy  weather  or  contend  against  adverse  circumstances 
in  order  to  get  West  on  this  part  of  the  route ;  I  simply  mean  ihat,  if  a  vessel,  after  doubling  the  Cape  can  steer 
a  W.  N.  W.  course  as  well  as  a  N.  W. ;  or  a  N.  W.  as  well  as  N.  N.  W. ;  or  a  N.  N.  W.  as  well  as  a  N.  course ; 
that  she  should  on  all  such  occasions  give  preference  to  the  course  that  has  most  westing  in  it,  provided  she  do 
not  cross  50°  S.  to  the  westward  of  100°  or  thereabouts;  nor  30°  S.  to  the  westward  of  120° ;  norenter  the  S.  E. 
trade  wind  region  to  the  West  of  the  last  named  meridian.  This  is  the  western  route.  It  is  socalled  because 
it  requires  you  to  keep  as  far  West  within  certain  limits,  as  well  you  raay  without  running  broad  off  to 
make  westing,  or   without  fighting  with  head  winds,  or  baffling  winds,  or  cahns,  toget  West. 

The  westerri  route  from  Cape  Horn  to  California  is  to  be  preferred  by  all  vessels  that  double  the  "  Horn'* 
from  May  till  October  inclusive.  This  route  lies  well  outfrom  the  land  ;  so  thatthe  influence  of  the  land  upon 
the  vvinds  will  not  be  as  marked  as  it  is  atthe  same  season  along  the  eastern  or  usual  route. 

The  farther  from  the  land,  the  more  legular  and  steady  the  wind,   may  be  safely  taken  as  a  general  rule. 

There  is  much  more  land  in  the  norlhern  th^n  in  the  southern  hemisphere — and  the  action  of  the  Sun's 
rays  in  our  summer  time  upon  this  excess  of  the  land,  very  materially  interferes,  as  ray  researches  abundantly 
prove,  with  the  regular  course  of  the  N.  E.  trades. 

Where  is  there  such  a  thingknown  as  aregiUr  monsoon  in  the  Southern  Hemisphere?  The  monsoons 
of  India  and  thc  China  seas  are  due  this  excess  of  land  in  our  hemi^phere.  So  are  the  African  monsoons  of 
the  Atlantic,  the  monsoons  of  the  Pacific,  and  those  of  the  Gilf  of  Mexico.  They  are  all  produced  by  the 
action  of  the  rays  of  the  sun  upon  extensive  deserts,  or  wide  and  arid  plains  in  the  Southern  Hemisphere. 
There  may  be  a  monsoon  about  New  HoIIand,  but  we  are  speaking  of  what  we  know  certainly  to  be  the 
case. 

In  the  interior  of  North  America,  between  the  parallels  of  39°  and  40°  N.,  there  is  an  immense  region  of 
country  that  is  parched  with  droughl  dnring  the  sum  ner  and  fall ;  the  influence  of  this  region  is  as  I  have  be- 
fore  remarked,  feltby  the  winds  of  the  Gulf  of  Mexico,  by  the  winds  of  the  intertropic^l  regions  of  the  Pacific 
beyond  Central  America,  and  by  the  winds  out  upon  the  high  seas,  off  the  coast  of  California  and  Oregon  ; — 
these  winds  for  many  miles  out  to  sea  feel  that  influence,  obey  it,  and  assume  the  character  more  or  less  of 
moosoons  during  our  suraraer  and  fall. 
84 
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In  the  discovery  of  tliis  fact  we  have  the  key  to  the  California  route,  from  the  equator  up. 

A  vesscl  that  crosses  the  Equator  in  August  or  Septeinber  as  far  as  120°  or  125°  W.,  is  son«e  1500 
miles  fron  the  Conlinent,  an'l  about  2500  miles  from  thecentre  of  this  dislurbing  agent.  Being  bound  frora 
the  crossin^  to  California,  she  has  the  belt  of  N.  E.  trades  to  cross.  These  winds  blow  with  much  more  reg- 
ularity  to  the  West  of  120°  than  they  do  at  this  season  in  with  ihe  coast.  Having,  therefore,  to  cross  thera 
the  vessel  is  enabled  to  do  it  by  a  course  on  the  average,  between  N.  N.  W.  and  N.  W.  This  course  brings 
her  out  of  them  as  far  West,  it  raay  be,  as  145°,  about  the  latitude  of  San  Francisco.  Butthis  is  the  season 
when  N.  W.  and  westerly  winds  most  prevail  in  this  part  of  the  ocean  also. 

On  account  of  the  atmospherical  disturbance  situated  in  the  interior  of  North  America,  as  before  explained, 
and  in  the  lalitude  of  San  Francisco,  or  as  high  up  as  40°,  (for  tl.at  will  be  found  occasionally  not  too  far  for 
a  vessel  in  the  western  route  to  go)  the  degrees  of  longitude  are  not  long,  and  with  fair  winds  it  will  not  take 
many  days  for  her,  when  near  the  parallel  of  40°,  to  run  down  10°  or  15°  of  longitude. 

Therefore,  California  bound  vessels  crossing  the  parallel  of  50°  S.,  from  May  to  October,  should  bear  lo 
the  West,  while  in  the  soi:thern  hemis])here. 

Let  the  navigator  draw  on  his  chart  two  lines  from  the  parallel  of  50°  S.  to  the  Equator,  viz  :  one  from 
Long.  100°  W.,  Lat.  50°  S.,  to  Long.  130°  W.,  Lat.  0 ;  the  other  from  Long.  80°  W.,  Lat.  50°  S.,  to  Long. 
115°  W.,  Lat.  0;  and  if  the  season  of  the  year  be  any  where  between  May  and  October  when  he  is  on  this 
part  of  the  route,  let  him  aim  to-keep  between  these  two  lines  as  in  a  lane.  He  will  not  often  be  able  to  get 
as  far  W^est  as  90°,  before  crossing  the  parallel  of  50°  S.,  but  he  should  endeavor  to  cross  it  as  far  West — 
provided  he  does  not  go  farther  than  100°  W. — as  the  winds  will  allow. 

During  ihe  rest  of  the  year  the  best  passage  on  the  average  wlll  be  made  by  le*ting  the  more  easterly  of 
these  t  vo  lines  be  the  westein  limit;  that  is,  the  navigator  need  not  care,  when  doubling  C  ipe  Ilorn  between 
November  and  April  inclusive,  to  go  much  West  of  the  line  that  I  have  recommended  to  be  drawn  from  50° 
S.,  in  Long.  80°  W.,  to  the  Equator  in  Long.  115°  W.  If  one  be  forced  at  this  season  to  cross  50°  S.,  as 
far  W^est  as  90°,  he  will  not  infer,  therefore,  that  he  Is  to  be  thereby  a  loser  of  time:  by  no  means.  Wliat  I 
want  to  impress  upon  those  who  take  these  Sailing  Directions  for  their  gaide,  is  that  there  is  no  advantage  to 
be  gained  by  the  sacrifice  of  a  week,  or  a  day  in  ihe  winter  and  spring,  for  the  sake  of  crossing  the  equator  or 
any  other  given  parallel  a  degree  or  two,  or  even  five  degrees  more  to  the  eastward  or  westward  of  ihe  meri- 
dian,  recommended.  It  will  therefore  be  understood  that  85°  is  not  too  far  W^est  to  cross  the  parallel  of  50°  S., 
even  for  the  eastern  passage,  provided  winds  favor  that  crossing. 

There  are  no  monsoons  here  in  winter  and  spring,  therefore  vessels  need  not  fear  to  cross  the  Equator  pretty 
well  to  the  eastward  of  the  summer  and  fall  crossing;  and  for  this  reason  :  In  the  winter  and  spring,  ihe  mon- 
soons  are  not  raging ;  the  N.  E.  trade  winds  are  pretty  steady  even  in  the  vicinity  of  the  coast,  and  the  course 
thiough  them  to  California  is  northvvesterly.  After  one  has  passed  through  these  winds  at  this  season,  the 
*' Ilorse  Latitude"  calms  of  the  Pacific  aie  often  found  troublesome  ;  therefore,  to  avoid  them  as  much  as 
possible,  the  Californi  aLound  trader  wants  to  be  as  near  his  portaspracticable,  whcn  be  loses  the  N.  E.  trades 
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in  winter  and  spring.  This  he  can  best  do  by  crossing  the  equator  in  105°  or  IIO^,  running  through  the 
N.  E.  trades,  with  topmast  stucldings  s?t,  and  aiming  not  to  go,  if  he  can  help  it,  more  than  a  degree  or  two 
West  of  his  jort,  say  not  further  West  of  the  meridian  of  130°,  than  can  be  avoided. 

According  to  all  these  California  pa^^sages,  and  the  results  which  they  show,  it  appears  that  it  is  possible 
for  a  vessel  under  canvassto  make  the  run  fiom  Ntew  York  to  San  Francisco  in  85  days.  And  it  does  not 
appear  that  there  has  ever  been  a  combinalion  of  circumstances,  and  a  succession  of  winds  which  would  have 
made  it  possible  for  any  vessel  to  have  done  this  more  than  once  or  twice  in  the  last  three  years.  If  the  "  Flying 
Cloud,"  or  the  "  Sword  Fish,''  after  crossing  the  line  in  the  Pacific  had  met  with  the  winds  which  the  "  Whitc 
Squall"  had  thence  to  San  Francisco,  she  would  have  made  the  run  in  85  days.  Eighty-five  daysmay  bere- 
garded,  ihertfore,  as  the  shortest "  corabined"  passage,  and  as  the  minimum  limit  of  possible  passages  from 
any  one  of  the  Atlantic  ports  of  the  United  States.  It  is  therefore,  we  niay  infer,  within  the  range  of  proba- 
bility,  that  the  passage  by  ships  at  their  present  rate  of  speed,  may  be  made  in85  days  frora  the  Eastern 
Stales  to  California;  but  it  is  scarcely  probable,  forit  is  barely  wilhin  the  range  of  possibility,  that  it  will  ever 
be  made  in  less  time. 

The  Farallones,  seven  small  islands,  about  30  miles  from  San  Francisco,  are  in  the  fair  wny  to  the  har- 
bor.  They  afford  a  fine  land-mark,  and  should  be  madc  by  all  inward-bound  vessels.  The  course  from  the 
South  Farallone  to  the  mouth  of  the  harbor  is  about  N.  73°  E.,  true^  distance  27  miles ;  or  by  compass  N.  E. 
by  E.  i  E.     "The  Fort  on  with  the  south  point  of  the  island  of  Alcatraces,"  is  said  to  be  the  best  course  in.* 

Vessels  upon  approaching  "  The  Heads"  of  San  Francisco,  especially  in  the  winter  months  are  liable 
to  be  beset  by  fogs.  I  have  reports  of  some  vessels  that  have  had  fine  runs  all  the  way  from  the  United  States ; 
and  yet  when  they  got  almost  in  sight  of  the  port  havc  been  enveloped  with  and  delayed  by  fogs  for  many  days. 

The  posilions  of  the  following  named  points  or  places  along  the  coast  of  California  have  been  determined 
by  the  Coast  Survey :  They  difler  soraewhat  from  the  Wind  and  Current  Charts,  I  therefore  quote  them 
in  lliis  place. 


San  Cleraente  (S.  E.  end  of  Island  of  San  Clemente) 
San  Nicholas  (S.  E.  end  of  Island  of  San  Nicholas) 
San  Luis  Obispo  (Bay  of  San  Luis  Obispo)     . 
San  Simeon  (Bay  of  San  Simeon) 
fPoint  Pinos  (Bay  of  Monterey)     . 
Prisoner's  Harbor  (Tsland  of  San  Miguel) 
Cuyler's  Harbor  (Island  of  San  Miguel) 


O       I       II  O        I       19 

33  00  00  N.,  118  34  00  W. 

33  14  12N.,  119  25  00  W. 
35  10  37  N.,  120  43  31  W. 

35  38  24  N.,  121  10  22  W. 

36  37  59  N.,  122  00  JOW. 

34  01  10  N.,  119  40  00  W. 
34  00  00  N.,  120  20  27  W. 


1851. 


•S(e  S;iiiirg  Directions  by  Capt.  Cadwallnder  Rin^old,  U.  S.  N., 

f  Tlie  only  place  nameJ  on  the  Charts.  The  otheM  are  small  town»  and  harbors  the  names  of  which  are  not  on  Ihe  Wind  and  Car- 
rent  Clmrts,  though  flie  places  for  them  are. 

Tiie  ol)jeci  of  these  chari»  should  not  be  forjotten  by  navigators.  They  are  intended  to  illustrate  the  winds  and  currenti ;  to  ahov 
the  irncks  of  vesseis  at  sea,  and  lo  serve  the  praciical  purposes  of  the  navigator  until  he  reaches  the  land,  wheo  it  is  preaumed  ke  will  b« 
guided  by  Piluta  or  local  Charls,  anJ  not  by  the  track  charts  (br  running  into  port. 
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Australian  Routes. 

The  gold  ports  of  Australia,  whether  the  dislance  bemeasured  via  Cape  Horn,  orby  the  way  of  the  Capc 
of  Good  Hope,  are  between  12,000  and  13,000  miles  from  the  Atlantic  ports  of  ihe  United  States.  The  best 
way  for  vessels  in  the  Australian  trade,  from  Europe  or  America  via  ihe  Atlantic,  to  gOy  is  by  doubling  the  Cape 
of  Good  Hope  ;  and  the  best  way  to  come  is,  via  Cape  Horn  ;  and  for  this  reason,  viz :  The  prevailing  winds  in 
the  extra-tropical  regions  of  the  Southern  Hemisphere  are  from  the  N.  W.,  which  of  course  makes  fair 
winds  for  the  outward  bound  around  the  Cape  of  Good  Hope,  and  fair  winds  for  the  homeward  bound 
around  Cape  Horn.  Here  all  is  plain  sailing;  vessels  homeward  bound  should  steer  straight  for  Cape  Horn, 
and  the  outward  bound,  aller  doubling  the  Cape  of  Good  Hope,  should  shape  their  course  as  direct  for  the  port 
of  destination,  as  the  land  and  the  winds  will  permit  them. 

Returning  by  the  way  of  Cape  Horn  homcward,  the  best  route  is  to  get  south  of  the  parallel  of  40°  as 
soon  as  you  can,  and  then  shape  the  course  direct  for  Cape  Horn,  recollecting  that  the  further  you  keep  south 
of  the  middle  of  the  straight  line  on  your  chart  from  Van  Dieman's  land  to  Cape  Horn,  the  nearer  you  are  to 
the  Great  Ciicle  route,  and  the  shorter  the  distance.  The  difference  by  the  Great  Circle,  and  by  the  slraight 
course  on  the  charts,  being  upwards  of  1,000  miles. 

In  the  passage  from  Australia  to  Cape  Horn,  by  keeping  between  the  parallels  of  40°  and  60°  all  tlie 
way,  you  will,  I  am  of  the  opinion,  feel  more  or  less,  the  warmth  and  set  of  a  current  that  passes  south  of 
Australia  from  the  Indian  Ocean.  Whether  the  boisterous  weather  to  which  a  warm  current  in  such  latitudes 
would  give  rise,  will  compensate  for  the  advantages  to  be  gained  in  other  respects,  must  be  left  for  cxperience 
to  determine.  For  my  own  part,  I  do  not  suppose  this  current  to  be  as  strongly  marked  as  is  our  Gulf  stream 
in  the  Atlantic ;  though  the  passage  from  the  Capes  of  the  Delaware  to  Liverpool  may  be  considered  as 
affording  us  the  means  of  judging  pretty  accurately  as  to  this  passage  from  Australia — the  chief  difference 
being,  I  suppose,  in  the  climate  and  the  gales. 

The  climate  in  the  Pacific  along  this  route  will  be  found  not  quite  so  mild  as  is  that  along  the  European 
route  in  the  Atlantic.  But  the  gales  in  the  Atlantic  are  probably  more  frequent  and  violent  than  they  are  in 
the  South  Pacific — at  any  rate  I  suppose  that  such  will  be  found  to  be  the  case,  until  you  reach  the  regions  of 
Cape  Hom. 

The  Australian  routes  present  occasional  opportunities  for  fine  runs.  In  the  Soulh  Pacific  Ocean,  below 
the  paiallel  of  35°  or  40°  S.  and  away  from  the  influence  of  the  land — as  along  this  route,  especially  from  New 
Zealand  to  Cape  Horn— the  westerly  winds  blow  almost  with  the  regularity  of  the  trades  ;  and  a  fast  vessel  taking 
a  westerly  gale  as  she  clears  the  New  Zealand  Islands,  may  now  and  then  run  along  with  it  pretty  nearly  to  Cape 
Horn,  or  taking  it  on  the  outward  passage  after  clearing  the  Cape  of  Gfood  Hopc — by  keeping  well  souih — raay 
run  along  with  it  to  Van  Dieman's  land. 

The  great  circle  distance  from  South  Australia  to  Cali/ornia  is  about  7,000  miles,  and  vessels  in  the  direct 
trade  between  Australia  and  ihe  Pacific  coasts  of  the  United  States  may  have  the  choice  of  routes  going  as  well 
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as  coming — going  the  distance  to  be  sailed  on  account  of  detour  for  the  sake  of  winds,  U  about  7,500  miles. 
retnriiing,  that  is,  ooming  ihis  w^ay  by  the  easterri  route,  the  distance  i^eight  or  nine  hundred  miles  greatcr.  With 
the  exception  of  the  N.  E.  trades  on  the  passage  from  New  South  Wales,  or  Victoria  to  California,  th« 
winds  are  fair  or  may  conveniently  be  made  fair  both  ways.  A  N.  E.  course  good  can  be  made  thraugh  thc 
S.  E.  trades ;  and  a  N.  N.  W.  course  on  the  average  through  the  N.  E.  trades.  But  these  courses  will  not' 
give  easting  enough  for  the  California  bound  trader,  and  it  therefore  becoD^es  a  question  for  him  to  decide 
whether  he  will  make  up  his  easting  in  the  variables  south  of  S.  E.  trades,  or  in  the  variables  N^  of  the  N» 
E.  trades,  for  in  both  of  those  systems  of  variables  westwardly  winds  prevail. 

In  coming  out  of  the  Victoria  ports,  go  south  of  Van  Dieman^s  Land,  or  through  Bass*  straits,  as  you  have 
the  winds  and  find  it  expedient. 

Being  south  of  Van  Dieman^s  Land  makes  it  convenient  to  pass  south  of  New  Zealand,  if  the  wind  be 
fair,  as  in  the  majority  of  cases  it  will  be.  Having  passed  south  of  New  Zealand,  steer  for  the  parallel  of 
40°  S.,  at  or  near  its  intersection  with  the  meridian  of  150°W.,  thence  for  the  equdtor  between  120^  and  130° 
W.,  crossing  by  anorth  course,  both  the  horse  latitudes  of  the  Southem  Hemisphere  and  the  equatorial  dol 
drums ;  then  run  through  the  N.  E.  trades  as  best  you  may,  keeping  a  ^^  rap  fuU  "  and  running  up  into  the 
variables  beyond  the  horse  latitude  calms  of  the  Northem  Hemisphere,  if  need  be,  to  complete  your  easting 
and  make  your  port. 

If  the  winds  be  not  fair  for  passing  south  of  New  Zealand,  try  Cook^s  straits  in  preference  to  passing  to 
tjie  north  of  New  UlsteTb 

If  you  pass  through  Cook's  straits,  then  stick  her  well  to  the  eastward  and  take  the  eastera  passage» 
On  this  passage  you  should  nin  down  your  easting  pretty  well  before  yon  get  far  enough  north  to  be  bothered 
by  the  baffling  winds  of  the  horse  latitudes  south.  If  these  come  as  low  down  as  38°  or  40°  S.,  stand  north 
tfae  moment  you  feel  them  till  you  get  the  S.  £.  trades ;  then  cross  these  and  the  N.  E.  tradea,  botk  as 
obliquely  to  the  eastward  as  they  will  permit,  with  fore-topmast  studding-sails  set 

On  this  passage  you  wiU  have  finally  to  ruh  down  your  easting,  when  you  get  into  the  yariables,  beyond 
the  N.  E.  trades,  and  of  course  you  will  aim  to  reach  the  parallel  of  38°  or  40°  N.,  or  even  a  higher  one 
north,  to  do  this.  How  far  you  will  go  north  depends  somewhat  upon  the  distance  you  may  be  west  of  Cali* 
fornia  when  you  lose  the  N.  E.  trades.  If  you  be  only  a  degree  or  two  from  the  land,  you  wiU  steer  straight 
for  your  port  witbout  caring  to  get  to  the  northward  of  it ;  but  if  you  be  ten  or  twenty  degrees  to  the  west 
of  it,  or  even  fartber,  then  of  course  ther  distance  to  be  ran  makes  it  an  object  to  turn  out  of  your  way  and 
go  north  in  search.of  good  winds. 

Therefore  the  choice  of  routes  on  this  voyage  resolves  itself  into  the  answer  to  this  question  :  Is  it  best 
to  make  easting  between  the  parallels  of  40°  and  60°  S.,  or  about  thc  parallel  of  40°  N.  ?  If  the  former,  then 
the  eastern  route  is  the  route  ;  if  the  latter,  then  the  preference  should  be  given  to  the  western  route. 

I  give  preference  to  the  eastern  route  especialiy  and  decidedly  when  the  winds  at  starting  are  favorable  fof 

the  east  course.      I  have  no  doubt  but  that,  as  a  general  rule,  the  winds  by  the  eastern  route,  both  variablat 
85 
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and  S.  E.  trades,  are  much  more  steady  and  reliable  than  they  are  by  the  western  route.  Moreover,  the  dis- 
tance  from  the  Victoria  ports,  via  south  side  of  Van  Dieman's  Land  and  New  Zealand,  is  not  more  than  three 
or  four  hundred  miles  greater  than  it  is  by  the  raost  direct  route  that  is  practicible,  and  the  chances  of  good 
winds,  by  the  eastern  route,  will,  in  my  opinion,  amply  make  up  for  this  increaseil  distance. 

It  is  proper  for  me  to  state  here  that  I  do  not  give  these  Australian  sailing  directions  as  directions  that  are 
founded  on  or  derived  from  investigations  into  the  routes  actually  pursued  by  vessels  from  Australia  to 
California  ;  but  I  give  them  as  deductions  drawn  from  the  knowledge  which  I  have  acquired  touching  the 
general  system  of  the  winds  and  currents  out  upon  the  high  seas. 

The  most  difBcult  and  uncertain  parts  of  this  passage  will  be  in  the  time  required  to  cross  the  tbree  belts 
of  calms,  and  to  clear  the  winter  fogs  of  California.  But  for  these,  the  Eastern  passage,  from  Victoria  to 
California,  would  be  one  of  the  most  certain  passages  in  the  world. 

The  distance  from  Victoria  to  California  cannot  be  accomplished  under  canvass,  by  the  Eastern  route, 
much  short  of  8,700  miles.  But  driving  Captains,  with  chpper  shfps  under  them,  along  this  route,  may 
expect  to  average  one  trip  with  another,  not  far  from  200  miles  per  day.  The  clipper  ratefrom  Victoria  to  Cape 
Horn,  will  probably  be  upwards  of  200  miles  a  day ;  for  I  feel  assured  there  is  no  part  of  the  ocean  in  which 
the  winds  generally  will  admit  of  more  heavy  dragging  and  constant  driving  than  they  will  in  the  extra-tropi- 
cal  regions  generally  of  the  South  Pacific,  say  on  the  polar  side  of  40"*  S. 

Returning  from  California  to  the  gold  fields  of  Australia,  the  route  out  of  San  Francisco,  should  be  down 
as  soon  as  possible  into  the  N.  E.  trades,  as  though  you  were  bound  to  China,  India,  or  the  Sandwich  Islands, 
.crossing  the  equator  any  where  between  the  meridians  of  140°  and  150°  West,  according  as  you  prefer  to  run 
down  your  Westing,  principally  in  the  N.  E.  or  S.  E.  trades.  I  give  the  preference  to  the  latter  generally, 
because  they  are  raore  steady,  reliable  and  certain  than  are  their  congeners  of  the  Northern  Hemisphere— • 
at  least  such  is  the  rule.  The  distance  by  this  route  to  Bass'  Straits  will  be  about  7,500  miles,  and  ao 
increase  upon  this  of  the  average  distance  to  be  sailed  on  the  passage  going,  together  wilh  the  distance 
returning,  will  not  amount,  as  before  stated,  to  more  than  six  or  eight  hundred  miles. 

Aim  to  cross  30°  S.  on  the  passage  from  California  to  Australia,  in  the  neighborhood  of  170°  E. 

Thence,  the  course  is  between  Australia  and  New  Zealand  direct  for  your  port. 

Tn  these  passages  as  on  the  California  routes  generally,  navigators  have  to  cross  the  calms  of  Cancer  and 
of  Capricorn,  as  well  as  those  of  the  equator;  which  last  are  found  between  the  N.  E.  and  S.  E.  trade  winds, 
but  upon  difierent  parallels,  according  to  the  season  of  the  year. 

It  may,  therefore,  be  remarked,  here  once  for  all,  and  which  remark  navigators  bound  either  from  ihe  U. 
States  or  from  Panama  to  California,  are  requested  to  bear  in  mind,  that  the  barometer  will  often  enable  the 
navigator  to  tell  when  he  has  crossed  these  belts  of  calms,  and  entered  the  trades. 

In  the  belt  of  equatorial  calms  there  is  an  ascending  column  of  air.  AII  the  atmosphere  which  the 
N.  E.  and  S.  E.  trades  pour  into  this  belt,  rises  up  and  flows  off  by  counter  currents  in  the  upper  regions. 
Of  course,  then,  the  mean  height  of  the  barometer  in  the  equatorial  calms,  is  less  than  its  mean  heigbt  in  the 
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trades  on  either  side.  Tbis  difTerence  does  not,  probably,  exceed  one  tenth  of  an  inch  (0.1  inch.)  But  close 
attention  to  the  barometer  in  and  about  these  calms,  will  often  enable  the  navigator  to  decide  whether  the  winds  he 
may  have  be  really  trade  winds  or  not ;  for  after  having  heen  fighting  these  calms,  if  you  get  the  wind  from 
N.  E.  or  S.  E.,  as  ihe  case  may  be,  and  the  barometer  riseSy  then  you  may  be  sure  that  you  have  the  trades. 

I  have  frequently,  in  the  course  of  this  work,  had  occasion  to  allude  to  ihe  equatorial  calms  and  the  rains 
which  accompany  them.  In  this  day  it  is  not  sufBcient  to  tell  the  navigator  that  things  are  so.  He  depends 
more  upon  the  lights  of  reason  and  the  convictions  of  his  understanding,  less  upon  failh  and  the  ipse  dixit  of 
philosophers  than  he  used  to  do.  And  therefore,  when  facls  and  phenomena  are  now  stated  to  him,  his  first 
question  generally  is,  for  the  explanation  of  them.  I  admirethis  spirit,  and  have  frequently,  in  the  pages  of 
this  work,  as  I  do  now,  turned  aside  to  pay  homage  to  it. 

Where  the  two  trade  winds  meet,  they  and  the  vapors  which  they  bring  ascend,  and  it  is  then  **the  rainy 
season." 

I  have  been  permitted  to  copy  from  the  meteorological  journal,  kept  for  several  years  at  Para,  near  the 
mouth  of  the  grcat  river  Amazon,  by  Mr.  Dewey,  an  intelligent  American  merchant,  which  serves  beautifully  to 
illustrate  and  to  explain  the  phenomena  of  these  rains  in  the  equatorial  calms. 

I  quote  tables  which  I  have  had  compiled  from  these  observations,  together  with  Dewey'?  description  of 
Para,  that  the  navigator,  by  studying  them,  may  the  better  understand  the  remarks  I  have  made  and  those  I 
have  to  offer. 


From  Dewey^s  Meteorological  Joumal  kept  at  Para/rom  1845,  to  Juney  1849. 
"  Latitude  of  the  city  of  "  Santa  Maria  de  Belem  do  Gram-Para,"  south  1°  28^ ;  Longitude  from  Greenwich, 
west  48°  29^.  Situated  about  80  miles  frora  the  ocean,  on  the  southern  mouth  of  the  river  ^^Amazonas  ;'*  this 
mouth  of  the  river  beingcommonly  called  the  "  Para"  river,  but  strictly  a  part  of  the  great  Amazon.  The 
breadth  of  the  river  at  the  city  is  about  nine  miles ;  and  it  is  studded  with  innumerable  islands ;  the  nearest  of 
which,  called  "  Ilha  das  Onas,"  directly  opposite  the  city,  is  distant  from  iithree  miles.  These  islands  form 
a  magnificent  basin  which  is  the  harbor  of  Para.  Great  changes  are  constantly  occurring  in  the  river,  old 
shoals  being  washed  way  and  new  ones  formed.  A  few  years  since,  thercexisted  an  Island,  a  few  miles  below 
the  city,  called  "  Parroquet"  Island — this  has  gone,  and  vessels  of  the  largest  burden  can  pass  over  thc  spot 
where  it  once  stood  ;  but,  on  the  other  side  of  the  channel  where  vessels  formerly  passed,  has,  witbin  a  few 
years  appeared  a  large  island,  already  covered  with  trees  of  no  small  size,  called  "  Ilha  Nova."  The  tide  rises 
here  about  eleven  feet.  The  country  in  this  region  is  low  and  covered  with  magnificent  forests — indeed,  the 
enlire  province  may  be  said  to  be  an  almost  unbroken  forest,  with  underwood  of  such  density  as  to  render  a 
passage  utterly  impossible,  except  by  the  foot-paths  ol  the  nalives.  The  birds  of  this  region  are  of  greatt 
beauty,  and  for  an  Ornitliologist,  this  province  presents  a  field  of  unrivalled  richness. 

The  water  of  the  springs  is  unsurpassed  by  any  in  the  world  ;  and  that  of  the  river  is  always  perfectly 
fresh  except  at  high  spring  tides,  when  it  becomes  rather  brackish.  The  water  of  the  river  is  exceedingly 
muddy,  but  at  low  tide,  springs  of  water  as  pure  as  chrystal  may  be  seen  gushing  from  the  sands. 
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Although  some  distant  districts  are  afflicted  to  a  great  extent  with  fever  and  ague,  noplacecan  be  found 
which  enjoys  a  greater  ezemption  from  diseases  than  the  city  of  Para,  and  Ihe  sarrounding  country ;  a(n3  tfaene 
is  perhaps  no  place  having  a  greater  uniformity  of  temperature.  Situated  so  near  to  the  equator,  the  changcs 
in  the  barometer  are  almost  imperceptible — the  extreme  variations  do  not  amount  to  over  two-tenths  of  an  inch  ; 
varying  from  29.90  to  30.10.  The  winds  are  also  very  regular;  the  land  breeze  generally  blowing  during  the 
night  and  moming  from  southwest  to  southeast;  and  the  sea  breeze  in  the  aflemoon  and  evening  from  Nortli 
to  northeast  and  northwest.  This  wind  is  here  called  "Vento  de  Marajor,'^  or  Marajo  wind,  passing  as  it  does 
over  the  great  Island  of  Marajo,  or  "  Joannes." 


»   *         I 
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Meteorological  Observations  niade  daily  in  the  city  of  Para^  from  Mny^  1845,  to  June^  1849,  hy  Henry  Bond 

Dewey^  Esq. 


COMMUNICATED  BY   DR.   BOXD. 
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t    -73, 

:  78.38- 

•  -  29.98 . 

1 

■      ; 

April      .... 

76.07 

84.97 

79.63 

89 

i  75 ;. 

80.22 

29.94 

"2 

May    .     .     .     .     . 

76.74  •' 

'  87.03' 

som 

91  ' 

'''  76   ■ 

.^81.50 

29^50 

3  1. 

«             1 

June      .... 

77.03 

87.47 

81.97 

91 

76 

82.16 

29.980 

6 

July 

77.29 

90.32 

83.19- 

■    95- 

:     -TS   ' 

83.60 

30.020 

18 

August  .... 

76.16 

88.71 

81.77 

94 

•    75 

82.21 

30.000' 

16 

September    .     .     . 

76.10 

87.93 

81.53 

92 

..74  . 

,  8i:8.5   ' 

29.610 

12 

October      .     .     . 

76  07 

87.79 

81.67 

92 

'    75 

81.84 

29.660' 

1.4 

November     .     .     . 

76.33 

87.60 

81.53 

93 

,   .75 

85.1.5 

29:90 

14 

December  .     .     . 

76.58 

87.06 

82.35 

92 

76 

82.28  ' 

29.89 

1'4 

1847. 

1 

January    .... 

75.81 

83.58 

79.87 

90 

1    '4 

79.75 

29.94  . 

5 

February     ... 

75.00 

84.64 

78.36 

90 

73 

79.33 

29  95 

1 

March      .     .     .     . 

75.60 

82.00 

78.70 

90 

:    74 

78.77 

29.99 

2 

April      ...     . 

.   75.70 

82.73 

78.43 

90 

:    74 

78.95 

29.99 

1 

May 

75.71 

84.80 

78.23 

90 

1    74 

79.58  . 

29.97 

1 

June      .... 

75.40 

86.71 

79.41 

90 

'    74 

80.51 

29.96 

7 

Jaly     ..... 

75.54 

87.77 

79.88 

93 

74 

81.06 

29.96 

9 

August  .     .     .     .  ' 

76.07 

88.33 

■8o;.35- 

.92 

74 

8i:5S 

29.91 

'  6 

Sepiember    .     .     . 

73.87 

87.93 

78.72 

91 

;     70 

80.17 

29.94 

15 

October      .     .     . 

75.84 

87.23 

80.19 

92 

,    74 

81.09 

29.94 

13 

November     .     .     . 

76.14 

87.28 

81.64 

90 

:     75 

81.69 

29.95 

20 

December  .     .     . 

75.79 

86.14 

80.07 

92 

1     74 

80.67 

29.90 

15 

-  1848. 

1 
1 

" 

January    .... 

75,71 

86.45 

79  58 

90 

:   74 

'  80.58 

29.84 

1 

February     .     .     . 

74.90 

83.66 

77.07 

8S 

,    72- 

78.54 

29.91 

1 

5.175» 

March      .... 

75.03 

83.90 

77.61 

88 

73 

78.85 

29.90 

3 

12.284 

April      .... 

75.27 

82.90 

77.53 

87 

74 

78.57 

29.93 

None. 

14.487 

May 

75.52 

86.61 

78.35 

90 

,    74 

80.16 

29  940 

1 

8.160 

June      .... 

74.70 

87.17 

78.63 

89 

!    74 

80.17 

29.f^90 

9 

5.270 

July 

74.48 

86.81 

79.48 

89 

72 

80.26 

29.990' 

10 

3.263 

August  .... 

74.53 

88.03 

80.07 

90 

72 

80.SS 

29.990 

16 

3.550 

September    .     .     . 

75:23 

87.90 

79.53 

90 

74 

80.89 

29.930 

13 

2.512 

October      .     .     . 

75.48 

88.29 

80.81 

91 

74 

81.527 

29.920 

22 

.700 

*  Obserrations  as  to  the  quantity  of  rain  commenced  on  the  I5th  February. 
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Meieoroiogical 

Observations —  ( 

Continued, 

Mean  tempo-i  M#»an  tpmpe          Mean 
ralurentsun   ra'urealnoon.    temprrafurc 
rise.         j                         1     at  8  p.  ni. 

Monthly 
maxinia. 

Monthly 
mioima. 

Hean. 

BaromPter — 

Mean  of  the 

month. 

Daya  withoat 
rain. 

Rain   in   inchn 
from  16lh  Februar) 
inclusive. 

1848. 
Noveniber     .     .     . 
Deceniber  .     . 

1849. 
January    .... 
February     .     .     . 
March      .... 
April      .... 

May 

*June    .... 

o 

75.67 
75.74 

7439 
74.11 
74.61 
74.25 
75.51 
75.70 

o 

88.90 
87.06 

86.13 
83.39 
85.48 
8393 
86.52 
89.50 

O 

81.00 
80  58 

78.10 
76.89 
77.10 
77.21 
78.93 
72.10 

O 

94 
90 

89 
88 
90 
90 
92 
91 

o 

74 
74 

72 
72 
73 
72 
74 
75 

o 

81  8.55 
81.12S 

79.54 
78.13 
79.06 
78.46 
80.32 
79.10 

Inches. 

29.89 
29.81 

29.97 
29.92 
29.92 
29.94 
29.93 
30.00 

No. 

14 
15 

5 
3 
6 
4 
4 
6 

Inches. 

2.841 
2.353 

6.512 
10.902 
10.896 

9.711 
12.027 

1.444 

Amount  of  rain  from  16ih  February  to  December,  1848,  inclusive, 
Amount  of  rain  from  January,  1849,  to  June  lOlh,  inclusive,    . 

Total 


58.595  inches 
51.192 


109.787 


Highest  range  of.therraometer  between  January,  1845,  and  June  10,  1849,  95°,  (on  26th  July,  1846,  at  noon.) 
Lowest        do.  do.  do.  do.  do.         do.      72°. 

•  To  lOth  inclusive. 
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JVb.  ofdays  in  each  month  on 

which  tkere  was  rain  in 

Para  in  the  years — 

1                 1 

1845.                '  A.  M.  ' 

1 

Noon. 

1 
P.  M. 

1 

Night. 

1848.               j  A.  M. 

1            1 

Noon. 

P.  M.      Night. 

January    ...          3     | 

1 

5 

23     ! 

5 

January    . 

6 

3 

22 

6 

February  . 

10 

8 

23 

1 

February 

8     1 

8 

24 

7 

March 

10 

10 

24     1 

2 

March      . 

9     ' 

22 

17 

0 

April 

12 

5 

24     1 

1 

April 

21 

23 

20 

10 

May 

1 

5 

21     , 

11 

May 

2 

6 

21 

7 

June 

0 

2 

12 

18 

Jiine 

1 

2 

12 

11 

July 

0 

1 

12 

15 

July 

1 

0 

7 

13 

August     . 

0 

0 

13 

8 

Aiigust    . 

1 

0 

10 

5 

Septomber 

1 

1 

15 

3 

September 

0 

0 

16 

4 

October    . 

1 

1 

9 

1 

October   . 

0 

0 

8 

0 

Noveinber 

0 

0 

14 

0 

November 

0 

0 

16 

1 

December 

1 

1 

12    : 

1 

5 

December 

1 

5 

11 

1 

1846. 

1849. 

1 

! 

January    . 

14 

10 

20 

2 

January   . 

3 

6 

22 

4 

February . 

13 

9 

19 

1 

February 

12 

12 

20 

7 

March 

11 

12 

23 

3 

March 

i       5 

7 

21 

5 

April 

9 

7 

24 

5 

Aprii 

8 

4 

19 

4 

May 

1 

3 

18 

12 

May 

5  • 

4 

20 

16 

June 

1 

2 

15 

12 

June* 

0 

0 

7 

1 

July 

0 

0 

11 

8 

Aiigu.st     , 

0 

1 

9 

7 

Septeraber 

0 

0- 

14 

5 

1 

Ociober    . 

0 

0 

15 

2 

Novernber 

1 

0 

11 

4 

December 

0 

1 

13 

3 

1847. 

•  To  lOth  June  inclusive. 

January    . 

10 

10 

17 

6 

1846.  Bar.,  winter  months 

=  29.94  In. 

Febrnary 

6 

10 

20 

6 

"       June,  July,  and  August 

=  30.00  " 

March 

19 

15 

19 

1 

April 

9 

6 

17 

11 

1847.  Bar.,  winter  raonlhs 

=  29.95  " 

May 

2 

6 

25 

8 

"       June,  Juiy,  and  August 

=  29.94  " 

June 

1 

0 

18 

7 

July 

1 

2 

15 

:    8 

1848.  Bar.,  winter  months 

=  29.88  " 

August 

2 

0 

13 

16 

"       June,  July,  and  August 

=  29.99  " 

September 

0 

1 

9 

3 

October    . 

1 

l 

15 

3 

Mean  for  winter  months 

29.92  " 

November 

0 

0 

10 

0 

"     for  June,  July,  and  August 

29.98  " 

December 

2 

i       2 

11 

3 

i 

Correction  for  temperature 

—        0  " 
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Mnximum  aiid  Min 

imum  Temperature,  at  Para,  in 

j 

Imazonia. 

SUMU:^E. '    xNOON.        8h.  P.  M. 

'  SLWRISE 

KOOX. 

8li.  P 

.  M. 

1845. 

1846.               ' -- 

Max. 

_____ 

Min.    Shix.  Min.    Max. 

1 

.Min. 

t 

Max.  Min. 

Max.  Min. 

Max. 

Mln. 

January    ' 

78^- 

7-l<^'  90-    82°-  83<^ 

75^ 

January           .          .  '  77^    75° 

!  89<^  79° 

81°. 

78= 

February  , 

;  77 

73     88     78  i  82 

76 

February 

,  77  ,  74  i  89  -j  80 

83 

76 

March    .; 

,  78 

71     91     80  ^  82 

76 

March     . 

76  '  73 

88  •!  78 

80 

74 

April 

.  '  78 

75  '  90  •  81      8.3 

76 

April 

77     75 

89  i  79 

89 

77  ♦ 

May 

78 

75     90     81     81 

77 

May 

79     76 

91  1  82 

84 

78 

June' 

77  ' 

75 •    90     81     85 

77 

June 

78     76  !  91  • 

85 

85  ' 

79 

July 

77 

71-    90-  81     81 

78 

Jiily 

'.     80  '  73 

95 

82 

87 

77 

AOgust  . 

'  77 

71     90     81  '  83 

78 

August  . 

.     77     75 

94  '  84 

86 

78 

S^plember' 

,  77  ' 

71  •    90     85  '  81 

78 

September 

.     78     74 

92  j  85 

84 

79 

Ofeiober 

77 

74     92     85     81 

79 

Oclubcr 

.     77  ■  75 

92  ;  85 

86 

73 

November 

1  78 

7-1     92     85     81 

78 

Novenif)er 

.  '  78     75 

93 

86 

84 

78 

December 

'  78 

! 

75     91  1  80     81  '  77 

Deceniber 

79  ,  76 

92 

1 

85 

84 

80 

1847. 

1818. 

■ 

. 

January 

78 

71     90     77  • 

84 

77 

January 

7T 

74- 

90- 

76  ■ 

83 

75 

Ftbruary 

76 

73  1  90 •    80  • 

83, 

■74 

Ft'bruary 

76 

72- 

88- 

76  ' 

80  , 

74 

JV^arch    .* 

77 

74- 

90-,  78- 

82- 

•75 

Mafrch    . 

"^^ 

73- 

88- 

80- 

82  ' 

'74 

April 

76 

74 

90     79 

80 

76 

April      .' 

' 

7^ 

74- 

87- 

80- 

83  J 

78  i 

74 

May        . 

76 

74 

90  :  80 

80 

76 

May       .' 

78 

74- 

90- 

81 

76 

June 

76 

74.'  90  ,  80 

82 

77 

June 

76 

74- 

89- 

84". 

80 

■75 

July 

77 

74.1  93.    84  1  85 

76 

Jrfly    1   .; 

!  :  76 

72-    89- 

85- 

82 

76 

August 

78 

74     92 .    85     84  ]  77 

Avgust  .; 

.  ■  76 

74     90 

84  ' 

82 

77 

September 

76 

70     91      86  1  82 

76 

Sf^pteinb^r" 

•    .  1  76 

74     90 

85  ' 

85 

78 

October 

76 

74     92     85  :  82 

78 

October  . 

.  '  76 

74     91     83 

83 

78 

November 

78 

75     93     84     81 

79 

November 

.  '  78     74  i  95     87 

83 

79 

December 

78 

74'    92     78     82 

:        1    ■ 

78 

Deceraber 

.78     74     90 

86 

82 

80 

1849. 

i      -1 

' 

Extrerae  for  4  years— 

January 

75 

72     89     82     81  "'73 

Max.  at  sunrise  7*->°.             Min.  at  sunrise  72^ 

> 

February 

76 

72     88     74     80  :  72 

Max.  at  noon  95*^.         '        Min.  at  noori  74^. 

March    . 

76 

72  ;  90  '  82      79  I  74 

Max.  at  8h.  P.  M.  89°.        Min.  at  8h.  P 

.M.7^°.  1 

April 

76 

72  i  90  '■  -26  .  80  '  74 

* 

May 

77 

74     92  ,  84     83  .  77 

June 

76 

75     91      87  !  82  1  78' 

1              !       1 

*To  lOth  June  inclusive. 

By  glancing  over  these  tables  it  vvill  appear  that  the  rainy  season  extends  from  January  to  June  inclusive, 
and  that  the  rains  are  most  prev.ilent  and  copi.us  in  February,  March,  April,  and  May  ;  that  the  mean  tempe- 
rature  at  sunrise  for  any  one  month  during  a  period  of  four  years  and  a  half,  through  which  the  observatioQs 
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extend,  was  never  less  than  73°,  nor  more  than  77°.29  ;  that  the  climate  is  one  of  remarkable  uniformity,  aa 
to  temperature ;  that  the  barometer  rareljr  staiids  as  high  as  30°,  except  in  July  and  August — the  dry  season, 
when  the  S.  £.  trades  prevail ;  that  in  the  rainy  seasons,  when  the  calms  prevail,  it  generally  stands  lowest ; 
and  that  its  range  or  fluctuations  are  small ;  that  the  time  of  day  when  it  is  most  likely  to  rain,  is  P.  M.  the 
hottest  portion  of  the  day,  particularly  in  the  rainy  season ;  and  that  in  July  and  August — the  height  of  the 
dry  season — the  rains  are  nearly  equally  divided  between  P.  M.  and  night ;  that  is,  that  even  then,  it  raises  on 
the  average  about  as  much  and  as  often  during  the  six  hours  from  noon  to  sunset  as  it  does  during  the  18, 
from  sunset  till  noon  next  day ;  and  that  during  the  whole  period  of  observation,  the  thermometer  at  sunrise 
was  never  less  than  70°  nor  more  than  80°  ;  at  noon,  never  less  than  76°,  nor  more  than  95°  ;  and  at  8  P. 
M.,  the  minimum  was  72°,  the  maximum  only  89°. 

Of  course  as  all  the  air  which  the  S.  £.  and  N.  £.  trades  keep  in  motion  is  discharged  into  the  belt  of 
equatorial  calms,  that  air  must  escape  from  this  belt  first  by  ascending,  and  then  by  flowing  off  in  the  upper  re- 
gions  of  the  atmosphere.  As  it  ascends,  the  pressure  upon  it  is  diminished  ;  as  the  pressure  is  diminished,  it 
expands ;  as  it  expands  it  becomes  cooler ;  as  it  becomes  cooler  the  heat  which  is  required  lo  keep  suspended 
a  portion  of  the  moisture  with  which  it  is  charged,  is  abstracted  from  the  vapor ;  and  as  the  vapor  loses  its 
caloric,  it  is  condensed.     It  then  falls  in  the  shape  of  rain. 

Now  in  the  afternoon  at  Para,  when  during  the  rainy  season  the  heat  of  the  sun  is  felt  in  its  greatest  in- 
tensity,  this  atmosphere  becomes  still  more  rarified.  It  ascends,  on  this  account,  the  more  rapidly  and  expands 
more  freely :  it  cools  faster  in  the  upper  regions,  and  then  its  vapor  is  condensed  and  comes  down  in  the  shape 
of  water. 

Now  it  is  obvious  that  at  each  rain  upon  the  land  the  atmosphere  is  permanently  relieved  of  a  portion  of 
its  load  of  moisture;  that  although,  after  the  rain,  a  considerable  portion  of  the  moisture  which  has  been  de- 
posited  is  evaporated  up  again ;  yet  there  is  always  a  portion  which  runs  oflF  into  the  rivers  or  sinks  into  the 
earth  to  feed  the  springs,  &c.,  which  is  not  evaporated  again  before  reaching  the  sea. 

For  these  reasons,  we  perceive  that  the  trade  winds,  as  they  blow  up  the  great  valley  of  the  Amazon, 

are  gradually  depositing  their  moisture  as  they  go;  therefore  theybecome  drier  and  drier.     And  that  in  order 

that  such  deposition  of  moisture  and  process  of  drying  may  go  on,  the  temperature  at  which  condensation  takes 

place,  must  be  lower  and  lower  all  the  way  up  from  the  mouth  of  the  Amazon  to  its  sources  among  the  Andes. 

Thus,  for  instance,  the  winds  which  blow  up  the  valley,  arrive  at  Para  loaded  with  moisture  up  to  the  tempera- 

ture  of  80°,  we  may  suppose.     In  passing  Para  they  are  subjected  to  a  temperature,  we  will  also  suppose,  of  75°. 

Of  course,  then,  all  the  moisture,  which  by  the  abstraction  of  this  5°of  heat  would  be  condensed,  is  showered 

down  upon  Para  as  rain.     Some  of  this  rain  sinks  into  the  earth  to  feed  the  springs,  and  some  runs  off  to  fiU 

the  rivers,  so  that  the  atmosphere  does  not  take  it  all  up  again.     Consequently  the  dew  point  at  places  above 

Para,  is  not  so  high  as  it  is  at  Para,  and  to  get  the  same  quantity  of  rain  to  fall  in  the  interior  that  falls  at  Para, 

the  vapor  of  the  atmosphere  must  be  subjected  to  a  lower  degree  of  temperature  thaa  it  was  at  Para. 

Thus  we  have  reason  for  the  conjecture  that  the  minimum  degree  of  temperature,  even  upon  the  £quator, 
86 
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in  this  part  of  the  world,  is  less  and  less  as  you  aseend  the  valley  of  the  Amazon.  If  it  be  not  so 
at  the  surface  of  Ihe  earlh,  it  is  certainly  so  in  ihe  cloud  region ;  for  the  trade  winds  as  they  blow  up  tbat 
valley  drop  down  the  waters  which  make  the  Amazon  and  its  tributaries.  Finally,  reaching  the  regions  of  per- 
petual  congelation  as  ihey  pass  over  the  Andes,  they  pait  with  all  the  moisture  which  that  temperature  can  extract. 

Tumblingdownthe  slopes  beyond,they  receive  no  fresh  supplies  of  vapor  between  the  mountains  and  the 
Pacific  ocean,  consequently  we  have  along  the  coast  of  Peru  a  rainless  region. 

These  observations  show  clearly  enough  that  as  the  belt  of  equatorial  calms  passes  over  Para,  the  mean 
height  of  the  barometer  is  less  than  it  is  in  the  extra-lropical  laiitudes  generally,  or  than  it  is  when  the  trade 
winds  prevail  at  Para. 

There  is  no  route  on  which  close  attention  to  the  barometer  while  crossing  these  calm  belts,  will  be  of 
more  service  to  the  navigator  than  on  the  California  route  from  Panama. — See  that  Chapter. 

In  the  calms  of  Cancer  and  of  Capricorn,  there  is  a  descending  instead  of  an  ascending  current  of  air; 
therefore  the  barometer  ranges  higher,  on  the  average,  within  ihose  two  calm  belts  than  it  does  any  where  else. 
The  difference,  however,  does  not  exceed  the  tenth  of  an  inch  (0.1.)  Close  attention  to  this  instniment  will 
ofien  enable  the  navigator  to  decide  when  he  has  crossed  this  belt  and  got  into  the  region  of  Trades,  even 
beforc  he  gets  the  wind  from  the  trade  quarter.     He  determines  this  by  its  fall. 

The  passage  between  Australia  and  California  should  be  made  ordinarily  in  from  40  to  45  days : — the 
passage  to  the  East  being  ratherthe  shorter;  of  course  clipper  ships  will  generally  bring  the  passage  within  40 
days  ur  less.  See  the  remarks  about  tbe  Farallones  in  the  sailing  directions  for  California  from  the  United 
States,  page  433. 


Sailing  Direclions  for  entering  the  Ports  of  the  Society  hlands.^ 

As  the  Society  Islands  are  rapidly  increasing  in  importance,  navigators  visitingthem  will  find  the  follow- 
ing  sailing  directions  of  sufficient  value  to  jiistify  their  insertion  here. 

For  their  appearance  in  this  place,  mariners  are  indebied  to  our  Consul,  W;d.  H.  Kelley,  Esq.,  who  trans- 
mitted  them  from  Tahiii  to  the  State  Department.     Jlprily  1852. 

In  the  island  of  Tahiti  there  are  eleven  good  harbors,  namely,  Taunoa,  (properly  Taaone,)  Papeete, 
Rautirare,  Temarauri,  Tapueraha,  Vaiau,  Vaiurua,  Vaionifa  ,Tefaanf)6,  Pueu  and  Vaitoare  ;  iu  addiiion  to  these 
harbors,  which  are  the  principal  ones,  there  are  the  following  smaller  and  inferior  ones,  namely,  Taapuna, 
Maraa,  Teahifa,  Hotumatuu,  Teputa,  Havae,  Temotoi,  Hitiaa,  Mahaena,  and  Papaba. 

Taaone  on  the  N.  W.  side,  (known  as  Taunoa,)  has  bolh  a  good  entrance  and  anchorage.  The  latter  is 
m  13  fathoms  on  the  east  siJe  of  the  bny  ;  fioni  this  harbor  there  is  a  good  passage  inside  the  reef  to  Papeete, 
the  harbor  of  Taaone  may  be  known  by  a  peculiar  mountain  at  the  hcad  of  Faatua  valley,  much  resembhng 
a  crown  ;  when  the  crown  opens  on  the  eastern  ^ide  of  the  valley,  you  are  abreust  of  ihe  passage. 

•  Sailing  directions  for  entering  ihe  porls  of  Tahiu  and  Moorca,  by  Capiain  S.  P.  Henry,  Pilot,  Tahiti :  Printed  for  Govcrnmenl  at 
theLondon  Miiaionary  8ooiety>t  PreH,  1853. 
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Papeete  haibor  is  perhaps  the  best  in  Tahiti;  the  passage,  though,  is  narrow,  in  consequence  of  a  bar 
extending  from  the  Southern  reef,  two-thirds  across  the  passage ;  in  entering  it  is  necessary  to  keep  close  on 
the  larboard  faand. 

Taapuna  passage,  on  the  west  side,  is  about  five  miles  to  the  southward  of  Papeete,  and  is  small  and 
ciifficult,  having  shoals  in  the  centrc  of  it  Course  in  M.  E.  by  E.  When  inside  the  reef,  keep  close  to  the 
east  side  to  avoid  ihe  shoals,  which  can  be  seen  fro:n  the  mast-head  ;  when  in,  haul  to  the  northward  into  good 
anchomge,  There  is  a  good  passage  from  Taapuna  to  Papeete  inside  the  reef.  At  Taapuna  the  current  sets 
out.     On  ;he  shoals  the  water  is  from  IJ  to  3  fathoms  ;  between  them  the  water  is  rauch  deeper. 

Maraa  passage  is  on  the  S.  W.  side  of  the  island ;  course  in  N«  by  EL  Keep  close  on  the  starboard 
hand  after  entering  the  outer  reef« 

Pass,  if  possible,  to  the  eastward  of  the  shoals  which  l.iy  in  the  inner  part  of  the  passage :  but  a  vessel  can 
pass  either  between  or  to  the  wcstward  of  them.  Close  to  the  east  shoal  on  the  eastern  side  is  a  small  sunken 
patch  ;  but  this  is  only  to  be  feared  by  vessels  of  a  heai-y  draught  of  water.  Good  anchorage  in  shore  abreast 
of  the  passage,  off  a  water  run.  Thcre  is  a  good  passage  for  ships  inside  the  reef  from  Maraa  to  Papara, 
where  they  can  anchor  at  the  Piraa  orie — the  current  sets  out  at  Maraa  to  the  S.  E. 

Kautirare  passage  at  Papeuriri  is  good  with  a  fine  harbor«  In  stariding  in  for  Papeuriri  there  are  two 
small  islands  to  be  seen  inside  the  recf.  Thcse  two  islands  are  a  good  guide  for  the  passages  of  Rautirare  and 
Reahifa.  The  eastern  island  is  situated  close  to  the  east  side  of  Rautirare  passage,  the  other  is  aboat  a  mile 
to  the  westward,  and  the  passage  of  Teahifaiu  Mairipehe  tothe  westward  of  that 

In  entering  Rautirare  on  the  eastern  sidi*,  particularly  if  the  wind  should  be  light  as  the  current  sets 
down  on  the  lee  or  western  reef,  the  course  in  is  N.  N.  W.  After  entering  the  reef  keep  on  the  starboard 
band.  There  is  good  anchor  ige  under  the  island,  allhough  anchorage  can  be  had  in  any  part  of  the  baj. 
Tbe  btes  is  in  the  next  bay  to  the  westward  near  the  island.  Keep  close  to  the  point  in  passing,  for  although 
the  passage  is  good  it  is  narrow.  In  leaving  this  anchorage,  you  have  the  advantage  of  ihe  passage  of  Teahifa,  ^ 
it  is  narrow,  bul  safe  at  most  times.  Keep  close  to  Ihe  east  side  of  the  reef  to  avoid  a  bar  which  runs  from 
west  side  balf  passage. 

The  course,  in  Teahifa  passage,  is  N.  N,  W. ;  anchorage  iii  shore  of  the  isiand,  or  to  the  westward  half 
a  mile  off  Mairipehe. 

Temarauri  at  Papeari,  on  the  south  side  of  tbe  island,  near  the  isihmus,  is  a  good  passage.  Course  in 
N.  W.  iW.  There  is  a  smaJI  shoal  in  ihe  centre  of  ihe  bny,  bul  it  can  easily  be  seen  from  alolt.  You  must 
pass  to  the  westward  of  it,  then  steer  for  the  point  of  Moiuoini,  which  must  be  passed  close.  Thcre  is  good 
anchorage  around  the  point  to  the  westward  ;  sraali  vessels  can  run  to  the  westward  and  go  out  of  Raulirare 
at  Papeuiri,  the  currents  sets  out  of  Temarauri  to  the  south  ward. 

Hotumatuu  on  the  south  side  of  the  islhinus  is  direct  in  f(»r  Taravao,  but  it  can  only  be  atternpted  by  small 
vessels  having  a  fair  wind  ;  th**rc  are  two  or  three  shoals  in  the  pnssage,  but  they  are  seen  frora  aloft. 

Teputa  passage  is  close  to  Hotumatuu,  facing  the  Taiarapu  side.     It  is  narrow,  but  has  plenty  of  water 
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and  free  from  shoals ;  as  it  can  only  be  entered  with  a  fair  wind,  it  can  be  seldom  used,  but  it  is  a  good  pas- 
sage  to  go  out  by  as  the  wind  in  general  is  from  oflfthe  isthmus — the  current  sets  out  to  the  southward. 

Tapuaeraha,  on  the  West  side  of  Taiarapu,  has  a  fine  and  large  entrance.  Course  in,  N.  E.  hy  N.  In 
entering,  keep  well  on  the  South  side,  as  from  the  North  side  the  shoal  or  spit  runs  off  some  distance ;  in 
general,  here  there  is  a  heavy  rolling  sea ;  ader  you  are  inside,  you  can  anchor  in  any  part  of  the  harbor. 
There  is  a  good  passage  inside  the  reef  from  this  harbor  to  Taravao,  which  is  generally  taken  by  ships,  more 
especially  heavy  ones.  Tt  is,  howevcr,  rather  difficult  for  large  ships  to  enter  this  harbor  of  Tapuaeraha,  as  the 
wind  mostly  blows  out,  and  it  is  not  prudent  to  tack  through  fear  of  missing  stays,  the  wind  being  so  baffling 
offthe  mountains.  The  best  way  of  entering  is  to  round  the  reef  as  close  as  possible,  then  luff  up,  clew  all 
up,  and  let  go  the  anchor ;  then  warp  in  till  you  have  sufficient  room  to  make  sail  to  work  up  the  harbor.  Tbe 
current  sets  from  this  passage  to  the  southward. 

Havae,  at  Teahupoo,  on  the  south  side  of  Taiarapu,  has  a  good  entrance,  course  in,  N.  by  E.  i  E. ;  tbt 
anchorage  in  the  bay  is  only  good  in  fine  weather.  For  small  vessels  there  is  a  narrow  passage  to  the  west- 
ward,  close  in  sbore  into  tbe  next  bay,  where  tbe  anchorage  is  safe.  There  is  a  passage  for  small  vessels  in* 
•ide  the  reef  from  Teahupoo  to  Mataoae. 

Vaiau,  on  the  S.  S.  E.  part  of  Taiarapu,  has  a  fine  harbor— coursc  in,  North.  After  entering  the  reef, 
baul  up  to  the  N.  E.,  towards  a  low  point  into  good  anchorage,  the  current  in  this  passage  sets  to  the  S.  E. 

Offthe  Pari,  on  the  S.  E.  part  of  Taiarapu  is  a  dangerous  rough  placefull  of  sunken  shoals,  extending 
two  or  threemiles  off  the  land,  and  about  four  miles  along  the  coast,  finishing  at  the  Motoi,  which  is  to  be 
known  by  two  small  islands.  There  is  an  inferior  pos&age  at  the  Motoi.  course  in,  W.  N.  W.  In  going  in 
or  out,hauI  close  roundto  the  Northreef  to  avoid  the  sunken  shoals,  having  the  two  islands  on  the  starboard 
hand  in  entering,  haul  round  the  islands  to  the  northward  into  anchorage. 

Vaiurua,  on  the  eastern  part  of  Taiarapu,  has  a  good  harbor,  course  in,  S.  W.  This  harbor  iS  about 
two  miles  North  of  the  islands  at  the  Motot. 

Vaionifa,  on  the  N.  E.  part  of  Taiarapu,  has  a  good  entrance,  course  in,  S.  W.  by  S.  the  anchorage 
is  extensive.  After  entering  in  hauling  to  the  southward,  there  is  a  shoal — vessels  can  pass  on  either  side  of 
it.  There  is  a  passage  inside  the  reef  from  thisharbor  to  Vaiurua.  Vessels  can  enter  and  depart  by  either,  as 
the  winds  may  allow.     There  is  also  a  good  passage  from  this  harbor  close  down  to  Tautira  point. 

Tautira  bay  is  exposed  to  the  westerly  winds,  and  only  to  be  recommended  in  fine  weather.  The  best 
anchorage  is  close  on  the  N.  E.  side  under  the  point;  on  the  S.  W.  side  of  the  bay  is  a  good  harbor  called 
Tefaa6.  Vessels  entering  the  bay  of  Tautira  should  steer  to  the  S.  W.  and  then  enter  the  reef  to  good  an- 
chorage ;  from  Tefaa6  vessels  can  go  inside  the  reef  to  Pueu.  ^ 

Pueu  has  a  good  passage,  course  in  S.  S.  E.,  in  entering,  haul  round  the  West  side  of  the  reef,  and  steer 
to  the  westward  around  the  first  point,  and  come  to  anchor  off  the  village.  In  leaving  Pueu,  vessels  can  go 
out  of  a  passage  to  the  westward. 
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Vaitoare  harbor  about  two  miles  North  of  the  Isthmus,has  a  fine  and  safe  anchorage.  Vessels  can  enter 
or  depart  from  the  northward  or  southward,  but  the  northern  passage  is  the  bcst. 

Tematoe— About  two  miles  to  the  southward  of  the  point  of  Hitiaa,  there  is  a  good  entrance  into  the  reef, 
called  by  this  name  of  Tematoe,  vessels  can  pass  insidc  close  to  the  point  of  Hitiaa,  into  good  anchorage. 

Hitiaa  is  on  the  N.  E.  part  of  Tahiti,  but  the  harbor  is  not  |;ood,  the  bottom  being  very  rocky.  After  en- 
tering  the  reef,  haul  to  the  northward,  and  anchor  near  a  small  island.  In  leaving  Hitiaa,  vessels  can  go  out 
by  Mahena,  the  best  anchorage  at  Mahena  is  in  shore  of  a  small  low  island,  known  as  Nansouty's  Island. 

Point  Venus. — The  bay  of  Point  Venus  is  ezposed  to  the  westerly  and  northerly  winds.  The  anchorage 
18  suflSciently  safe,  excepting  in  the  months  of  December,  January,  Febiuary  and  March.  In  entering  the  bay, 
haul  close  round  the  reef  on  the  East  side,  passing  in  between  the  reef  and  the  Dolphin  bank — Anchorage  un- 
der  the  Point,  about  two  cables'  length  from  the  shore. 

Papaoa  is  on  the  N.  W.  side,  and  about  three  miles  to  the  southward  of  Point  Venus,  it  has  good  an- 
chorage — there  are,  however,  several  sunken  shoals  inside  the  passage,  which  pass  outside  of,  keeping  along 
the  outer  bank ;  the  best  anchorage  is  at  the  head  of  the  bay. 

It  would  not  be  prudent  for  ships  runnmg  to  the  westward  along  the  North  side  of  Tahiti,  roore  particu- 
larly  large  vessels,  to  approach  the  land  closer  than  3^  miles,  as  there  are  sunken  shoals  lying  off  in  different 
places — These  shoals  commence  at  Mahaena,  extending  to  the  westward,  as  far  as  a  small  island  that  lies  a 
little  to  the  eastward  of  Point  Venus. 

Vessels  bound  to  Papeete,  if  there  should  be  any  southing  in  the  wind,  must  bear  in  mind  that  the  breeze 
will  not  reach  the  passage ;  sometimes  only  as  far  as  Point  Venus ;  other  times  it  will  reach  to  Taaone,  and  in 
some  particular  cases  close  to  Papeete,  but  never  as  far  as  the  passage.  When  you  get  in  shore  oflF  Papeete, 
there  will  be  an  eddy  wind  from  the  Southward  and  Westward ;  in  such  cases  it  will  be  well  to  keep  oflf  shore 
in  the  line  of  the  sea-breeze.  When  Papeete  passage  bears  S.  E.  haul  in  shore  gradually  into  the  calm  oi 
variable  winds,  which  is  always  the  case  between  the  two  winds.  In  most  cases,  after  a  little  time  you  will 
have  a  S.  W.  or  Westerly  light  breeze  which  will  gradually  increase  as  you  near  the  passage,  for  the  closer  in 
the  stronger  the  eddy  wind ;  you  will  often  find  twice  the  wind  inside  the  reef  that  thfere  is  outside. 

At  times  vessels  coming  down  from  the  Eastward,  after  passing  Point  Venus,  are  left  suddenly  in  calms  or 

with  light  variable  winds,  the  sea-breeze  hauling  oflf,  in  that  case  it  is  advisable  to  keep  in  shore  if  possible, 

making  short  tacks  for  the  harbor,  as  the  the  eddy  wind  before  mentioned,  is  stronger  close  in  when  placed  be- 

Iween  the  two  winds,  as  a  vessel  may  be  becalmed  a  whole  day,  with  no  chance  of  getting  into  port;  at  times, 

the  Easterly  wind  will  carry  a  vessel  to  the  harbor's  mouth ;  when  inside  the  mind  is  the  contrary  way ;  when 

this  is  the  case,  you  can  make  bold  to  stand  in,  keeping  as  close  to  the  Southern  bar  as  is  prudent,  standing 

by  to  brace  round  the  yards  as  soon  as  you  feel  the  air«     In  standing  in  with  a  good  breeze,  if  the  wind  should 

leave  you  in  the  passage,  and  it  should  be  calm  inaide,  the  way  the  ship  has  will  carry  her  either  to  her  anchor- 

age  or  within  reach  of  the  buoy,  enabling  her  to  swing  clear  of  all  danger.     The  buoy  has  been  placed  for  the 

purpose  of  running  a  line  to  haul  up  to,  and  so  pievent  the  necessity  of  dropping  an  anchor.     It  would  be 
87 
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well  to  have  a  good  line  or  hawser  ready  in  case  it  might  be  needed.  In  all  cases  the  state  of  the  passage 
with  regard  to  the  current  and  sea  must  be  considered  before  attempting  to  enter,  but  this  can  be  observed  as 
you  appronch,  the  current  sets  down  inside  the  reef  from  the  Southward  towards  the  island  Motuuta,  and  the 
reefs  on  the  larboard  hand  entering.  From  the  Eastern  side  of  the  outer  reef,  the  current  strikes  to  the  S.  W. 
pressing  down  to  the  lee  bar  of  the  Western  side  and  along  the  reef ;  it  is  necessary  when  there  is  any  cur- 
rent  to  keep  close  to  the  Eastern  reef,  to  avoid  the  bar ;  in  fine  weather  it  is  deceiving,  as  the  passage  appears 
wide,  but  in  heavy  weather,  the  seabreaks  cn  it,  leaving  in  many  places,  only  from  li  to  2  fathoms  water. — 
Close  to  the  Eastern  reef,  there  is  a  small  sunken  shoal  in  the  mouth  of  the  passage,  but  as  there  are  three 
fathoms  water  on  it,  it  is  only  to  be  feared  by  large  ships.  In  the  months  of  January,  February  and  March, 
the  passage  of  Papeete  is  in  general  bad  with  a  high  sea  and  strong  current,  during  which  time  vessels  have 
to  enter  by  ihe  Taunoa  passage.  Vessels  wanting  a  pilot  will  do  well  to  wait  off  Taunoa  passage,  as  he  can 
then  bring  them  in  by  either  of  the  passages  as  his  judgment  may  dictate  to  him.  Moreover,  as  the  current 
generally  sets  to  the  southward  between  Tahiti  and  Moorea,  ships  getting  to  leeward,  may  have  some  difficulty 
in  working  up. 

For  ships  going  between  Tahiti  and  Moorea,  bound  to  Taravao,  Taiarapu,  etc,  a  northerly  wind  is  a  fair 
one  through ;  wilh  an  Easterly  wihd  it  will  be  necessary  to  keep  well  on  the  Moorean  side,  in  order  to  profit 
by  the  breeze  as  long  as  possible,  passing  three  or  four  miles  from  the  S.  E.  point  of  Moorea,  and  then  gradu- 
ally  hauling  to  the  Eastward  ;  after  losing  the  Easterly  wind  it  is  probable  that  you  may  have  a  Southerly 
breeze  which  will  enable  you  to  head  to  the  Eastward ;  towards  night  it  will  be  necessary  to  haul  in  with  the 
Tahiti  shore,  to  profit  by  the  land  breeze,  that  in  most  cases  will  carry  you  past  Maraa  inio  the  sea  breeze, 
advantage  must  be  taken  of  the  land  breeze,  as  often  in  the  day  time  you  may  lay  becalmed  between  the  two 
breezes.  After  having  passed  Maraa,  and  working  up  to  the  windward  for  Taravao,  it  will  be  well  to  keep 
an  offing  towards  the  morning,  for  although  the  breeze  still  keeps  up  in  shore,  it  is  much  influenced  by  the 
land  breeze ;  about  10  o'cIock  tLe  sea  breeze  comes  in  true,  often  from  the  Southward  and  Eastward  which 
will  give  you  a  bold  reach  up  for  Taravao. 

Ships  leaving  Papeete,  bound  to  the  Southward  for  Valparaiso,  &c.,  should,  in  almost  every  case,  go  to 
the  Westward  of  Moorea,  passing  the  lee  point  of  Moorea  six  or  eight  miles. 

Sailing  from  Taravao,  bound  to  Papeete,  with  a  fair  wind,  steer  W.  S.  W.  until  you  open  the  South  part 
of  Moorea  with  Maraa  point,  then  steer  West  till  the  North  end  of  Moorea  is  open  with  Maraa,  changing  the 
course  to  W.  N.  W.  which  will  enable  you  to  pass  the  reef  off  Maraa  two  or  three  miles  distant.  When  the 
extreme  poiat  of  Bunaauia  is  open  with  Maraa,  bearing  N.  N.  W.  ^  W.,  the  extremity  of  Maraa  reef  will  bear 
N.  W.  I  N.;  North  end  of  Moorea,  N.  W.  i  N.;  then  steer  N.  W.  by  W.  until  you  have  passed  abreast  of 
Maraa,  having  the  channel  wide  open ;  ihen  change  the  course  to  N.  W.  by  N-  i  N.  which  will  carry  yoa 
between  the  islands  clear  of  everything,  as  tbe  current  sets  generaliy  on  the  Faaa  reefs,  called  thc  Rapa  Tiaini, 
it  would  be  well  not  to  haul  in  too  soon  for  Papeete — not  until  you  arc  abreast  of  Faaa  reef ;  as  frequently  thc 
S.  E.  wind  will  carry  you  th«t  poiat  and  leavc  you  in  a  calm,  with  pcrhaps  a  heavy  swell  from  thc  Southward 
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or  Northward,  together  with  a  current  setting  towards  the  reef,  likewise  with  S,  E.  winds.  It  is  often  the  casc 
that  when  the  wind  kaves  you  in  calm,  it  is  foUowed  by  a  light  air  from  the  Northward  and  Westward,  so  that 
tt  is  an  advantage  to  have  a  little  offing  to  fetch  Papeete. 

Leaving  Taravao,  with  the  wind  Wowing  over  the  isthmus  from  the  Eastward,  it  will  be  necessary  to  keep 
well  off  the  point  of  Maraa,  well  over  to  the  Moorean  shore,  for  under  the  Tahiti  shore  there  will  be  light  and 
variable  winds ;  haul  gradually  to  the  Northward,  and  as  you  lose  the  breeze  it  is  probable  that  you  will  have 
a  light  eddy  wind  that  wiU  enable  you  to  lay  well  up  on  the  larboard  tack. 

From  June  to  November,  the  Southern  part  of  Tahiti  is  frequently  subject  to  high  sea  and  strong  current, 
«nd  the  sea  is  heavy  on  the  reef  from  the  Rapa  Tiaini  at  Faaa,  round  the  south  parUof  the  island  as  far  as 
Hotopu  on  the  S.  E.  part  of  Taiarapu.  From  December  to  May  the  high  sea  and  current  is  experienced  ob 
the  Northern  part  of  tbe  island  from  Hotopu  to  the  Rapa  Tiaini. 

In  stormy  winds  there  is  a  strong  current  off  the  east  end  of  Taiarapu  ;  in  southerly  winds  the  current 
sets  to  the  S.  E.,  and  in  northerly  winds  to  the  N.  E.  Along  the  northern  side  of  Tahiti,  the  current  gene- 
rally  sets  to  the  Northward  and  Westward ;  on  the  south  side  to  the  S.  E.  In  westerly  winds  the  current  fre- 
quently  sets  the  contrary  way.  On  the  west  side  of  Papeete,  and  between  the  islands,  the  current  generally 
sets  to  the  southward,  between  Tahiti  and  Moorea,  particularly  in  strong  southerly  winds ;  with  northerly  winds 
the  current  sets  to  the  Northward. 

SaUing  Directions  far  Entering  the  Porfs  of  Moorea. 

In  the  island  of  Moorea  there  are  four  good  harbors,  namely :  Taareu,  at  Papetoai ;  Cook^s  harbor,  at 
Paopao  ;  Papeare  dnd  Haumi. 

Papetoai  is  the  best  harbor,  and  is  situated  on  the  northwest  side  of  Moorea.  It  has  a  wide  entrance  and 
extensive  anchorage.  There  is  but  little  current ;  what  there  is  sets  to  the  westward,  along  the  reef.  Vessels 
entering  or  coming  out  must  keep  on  the  eastern  side  of  the  passage. 

Paopao,  about  three  miles  to  the  eastward  of  Papetoai,  has  a  good  harbor.  The  best  anchorage  is  at  the 
head  of  the  bay. 

Papeare  is  on  the  northeast  part  of  the  island.  It  has  a  good  entrance,  with  safe  anchorage  at  the  head 
of  the  bay. 

Haumi  is  on  the  east  side.  The  passage  is  narrow  but  good,  with  plenty  of  water.  Afier  entering  the 
veef,  anchorage  can  be  had  either  to  the  nortbward  or  the  southward. 
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Sailing  Directiom  from  Panama  to  Cali/ornia  and  the  Northwest. 

The  passage  under  canvass  from  Panama  to  California  as  at  present  made^  is  one  of  the  most  tedious^ 
Bncertain,  and  vexatious  that  is  known  to  navigators, 

The  voyage  from  Valparaiso  to  California  is  a  shorter  one,  in  point  of  time,  Ihan  is  that  from  Panamay 
though  the  latter,  as  it  regards  distance,  is  not  half  as  long  as  the  former. 

A  brother  officer  of  the  Navy,  writing  from  San  Francisco,  says : 

"  I  learned,  on  my  arrival  at  Panama,  that  great  numbers  of  sailing  vessels  were  in  the  habit  of  resorting 
fhither  for  the  purpose  of  taking  passengers  and  freight  to  San  Francisco  ;  but  to  my  surprise  I  heard  that 
Ihey  seldom  made  the  passage  under  90  days,  and  often  were  120  days  on  the  way.  There  were  ihen  many 
vessels  there,  all  ready  to  sail,  and  among  them  the  clipper  ship  *Hornet,'  none  of  which  has  yet  arrived 
though  53  days  have  intervened. 

^'  One  of  the  clipper  ships  sometime  since  made  the  passage  in  45  days,  by  standingto  the  southward  a» 
if  bound  to  Callao,  and  making  all  her  westing  in  the  S.  E.  trades,  south  of  the  line.  This  is  such  a  round 
about  way  of  getting  to  San  Francisco  from  Panama,  that  there  must  be  something  wrong  in  the  courses  steered 
by  the  vessels  which  take  the  northem  passage.  It  is  well  known  that  there  is  a  strong  westerly  current  rui>- 
ning  past  the  Galapagos  Islands,  which,  by  my  own  experience  on  one  occasion,  I  found  to  be  sixty  miles  in 
24  hours.  This  current  extends  to  the  eastward  almost  to  Point  Malo,  and  westerly  entirely  across  the  Pacific^ 
though  not  so  strong  as  in  the  vicinity  of  the  Galapagos.  It  strikes  me  that  navigators  with  proper  instruc- 
tions  as  to  this  current  and  the  prevailing  winds,  ought  always  to  make  this  passage  in  certainly  not  more 
than  40  days. 

Knowing  that  you  had  few  if  any  abstracts  of  this  passage,  I  took  the  liberty  of  telling  Capt.  Goodricb 
that  these  logs  would  be  valuable  to  you,  and  suggested  that  he  get  as  many  of  them  together  as  possible  and 
send  them  to  you.''^ 

That  this  voyage  can,  with  a  better  knowledge  of  the  winds  and  currents  than  navigators  now  possess, 
be  shortened  very  considerably,  I  have  no  doubt. 

"But,   unfortunately,   only   a  few   of   the   vessels  in    the    Panama  trade,  send    me   abstracts  of  their 
logs. 

As  soon  as  I  can  collect  materials  enough  to  justify  a  discussion  of  this  passage,  I  will  undertake  iU  In 
the  meantime,  drawing  upon  such  slender  sources  of  information  as  I  chance  to  have,  I  venture  the  foUowing. 
suggestions  as  to  the  route  from  Panama  to  the  northward  and  westward.  I  say  $uggestions,  for  my  informa- 
tion  is  not  sufficient  to  justify  the  application  of  the  more  positive  term  of  "  Sailing  Directions  "  to  the  remarks 
I  have  to  make. 

I  have  more  than  once,  while  preparing  this  work,  called  the  attention  of  navigators  to  the  system  of 
monsoons  off  the  Pacific  coast  of  Central  America.  It  is  this  system  of  monsoons  and  the  calms  or  "  Equa- 
torial  doldrums  "  as  they  are  called,  which  are  always  to  be  foundbetween  tbe  N.  E.  and  the  S.  E.  trade  wind» 
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or  between  Ihe  monsoons-and  each  of  ihese  two  systems  of  winds,  that  contribute  so  much  to  the  prolonga- 

tion  of  the  passage  from  Panama. 

Of  course,  where  two  winds  meet  from  different  quarters,  every  navigator  knows  he  must  have  a  belt  of 

calms  or  light  baffling  airs ;  for  a  wind  from  the  N.  £•  and  a  wind  from  the  S.  E.  cannot  blow  each  at  the 

same  time  and  place.     Therefore,  when  two  such  winds  meet,  their  line  of  meeting  is  marked  by  calms 

and  baffling  airs. 

Now  my  investigations  have  been  carried  far  enough  to  show  that  at  certain  seascns  of  the  year,  a  vessel 

bound  from  Panama  to  California,  must  cross  at  least  three,  at  some  seasons  four,  such  meetings  of  winds,  or 

bands  of  calms,  before  she  can  enter  the  region  of  N.  £.  trades.     Hence  the  tedious  passage. 

But,  although  the  researches  connected  with  these  charts  have  revealed  this  fact,  the  materials  upon  which 

they  are  founded  are  not  sufficient  to  show  with  certainty  the  best  way  of  avoiding  these  calm  and  baffling  re- 

gions. 

In  the  absence  of  more  special  information,  and  in  view  of  the  important  interests  to  be  subserved  by  a 

shortening  of  the  passage  from  Panama  to  California  and  Oregon,  I  venture  the  following  suggestions  as  to  that 

passage.     These  suggestions  derived  from  the  light  which  the  experience  of  those  Panama  traders  whose  logs 

I  have,  cast  upon  the  subject.     But  this  light  is  feeble,  because  the  materials  whence  it  is  derived  are  meagre. 
Still  they  amount  to  several  thousand  observations  carefully  made ;  and  in  the  aggregate  they  are  worth  more 

than  the  experience  of  any  single  navigator  in  that  trade  can  possibly  be.     Nevertheless,  I  do  not  ask  for  them 

that  degree  of  confidence  to  which  the  "  sailing  directions  "  given  in  this  work  are  generally  entitled.     These 

suggestions,  added  to  individusJ  experience,  will  probably  be  found  by  navigators  to  be  of  some  service. 

In  the  discussion  of  the  winds  as  it  is  conducted  for  the  Pilot  Charts,  Panama  and  its  approaches  are  included 

between  the  parallels  of  5°  and  10°  N.     Between  these  parallels  and  East  of  85°  West,  it  appears  from  the  obser- 

vations  which  have  been  discussed,  that  the  prevailing  winds  in  November,  December,  January,  May,  June  and 

July,  are  between  N.  W.  and  S.  W.  inclusive;  that  in  December,  January,  February  and  March  they  prevail 

about  one-fifih  of  the  time  from  the  northward  and  eastwaid  ;  that  calms  are  least  prevalent  in  the  month  of 

March,  the  prevailing  wind  for  March  being  N.  W. ;  and  for  June  S.  W.  ;  though  N.  W.  winds  are  also  fre- 

quent  in  June ;  and  that  for  the  other  months,  the  observations  are  too  few  to  give  any  indication  as  to  the 

prevailing  winds. 

Between  the  same  two  parallels  but  to  the  west  of  85*^  and  as  far  as  95°,  the  prevailing  winds  are,  in  De- 

cember,  January,  and  February,  N.  E. ;  in  March  and  April  they  are  variable,  prevailing  alternately  from  N.  £. 

and  N.  W.     In  May,  June,  July,  August,  and  September,  they  prevail  from  South  to  S.  W.  inclusive ;  in 

October  from  S.  £.  to  S.  W.  inclusive.     In  November  they  are  inclined  to  variable,  though  from  S.  E.  by 

the  way  of  South  to  W.  S  W.  is  the  favorite  quarter. 

It  is  moreover  indicated  that  to  the  east  of  80°  the  winds  in  December,  January,  and  February,  prevail- 

ing  as  they  do  from  the  northward  and  westwarrd,  are  generally  favorable  for  getting  to  the  southward  and 

westward,  by  steering  S.  S.  W.  or  S.  W.;  that  in  May,  calms  are  frequent,  and  the  prevailing  points  of  tbe 
88 
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wind  are  decidedly  W.  S.  W.,  S.  W.  and  S.  E.;  and  in  June  W.,  W.  S.  W.,  S.  W.  and  N.  W.  But  as  ihe 
favorite  point  is  west,  and  ca]ms  are  not  so  frequent  as  in  May,  June  appears  to  be  a  morc  propitious  month 
than  May  for  crossing  the  parallel  of  5°  N.  by  a  southwardly  course  from  Panama.  Between  5^  and  10°  N. 
for  the  other  months.  I  have  not  observations  enough  to  the  east  of  80°  to  justify  me  in  any  remarks  as  to 
tbe  winds. 

Neither  have  I  observations  enough  for  January,  February,  or  March  to  the  east  of  80°  and  beiween  0° 
and  6°  N.,  to  authorize  deductions  ;  but  for  all  the  other  months  of  the  year,  they  are  abundant.  They  show 
ihnt  to  the  east  of  80°  between  the  equator  and  5°  N.,  the  winds  are  steady  between  S.  E.  by  the  south  to 
west,  and  that  calms  are  most  frequent  in  this  part  of  the  ocean  during  the  months  of  December  and  April.. 
The  points  from  which  the  winds  most  prevail  are,  in  December  S.  W. ;  in  April  S.  S.  W.  and  S.  W. ;  in 
May,  June,  and  July,  S.  W.  ;  in  August,  S.  S.  W.  and  S.  W. ;  in  September,  S.  W. ;  in  October  and  No- 
vember  from  S.  E.  to  W.  S.  W. 

Between  80°  and  85°  West  from  thc  equator  to  5°  N.,  the  prevailing  direction  of  the  wind  all  the  year, 
is  between  S.  E.  and  West  by  Ihe  way  of  South ;  though  from  March  to  August,  inclusive,  it  is  most  inclined 
to  be  variable.     In  December,  March,  and  April  calms  are  most  frequent. 

Between  85°  and  90°  the  prevailing  quarte^  for  the  wind,  all  the  year,  from  the  equator  to  5°  N.,  is 
between  S.  E.  and  S.  W.  It  is  most  variable  from  January  to  June,  inclusive.  In  March  and  April,  the  N. 
E.  tiades  are  frequentiy  found  here — calms  are  most  prevalent  in  March. 

Continuing  West  between  the  same  parallels,  the  region  from  90°  to  95°  West,  seems  to  be  of  all,  the 
most  iiable  to  calms  the  year  round.  From  October  to  January  inclusive,  they  are  not  so  frequent  as  in  the 
other  months,  being  less  frequent  in  October. 

From  S.  E.  to  S.  S.  W.  is  the  ruling  quadrant  for  the  winds  here  all  the  year ;  though  from  January  to 
June  inclusive,  they  go  from  N.  E.,  around  by  the  way  of  East,  to  West. 

To  the  West  of  95°  they  are  steady  between  S.  E.  and  South,  except  from  January  to  May  inclusive. 
In  January,  February,  and  March,  they  often  get  as  far  North  as  N.  E.  and  in  April  and  May  as  far  as  E.  N.  E* 

Now  then,  after  carefully  studying  this  description  of  the  wind,  derived,  it  is  true,  from  no  great  abun- 
dance  of  materials,  I  have  to  suggest  the  following  routes  for  the  consideration  of  navigators  bound  northwest 
from  Panama. 

From  the  Bay  of  Panama  make  the  best  of  your  way  South  until  you  get  between  5°  N.  and  the  Equator. 

Being  between  these  two  parallels,  it  will  be  for  the  navigator  to  decide  whether  he  will  shape  his  course  west, 
and  keeping  between  them  until  he  crosses  the  meridian  of  95^  West,  or  whether  he  will  cross  the  Equator,  and 
make  his  westing  in  South  latitude,  with  the  Southeast  trades  on  his  quarter.  The  winds  that  he  finds  between 
5^  and  the  Line  should  decide  this  question  for  him.  If  he  can  get  west  here,  with  a  good  breeze,  he  should 
crack  on,  and  when  his  good  wind  leaves  him,  steer  S.  again. 

If  the  passage  from  Panama  be  attempted  in  January,  February,  March,  April,  May,  or  June,  timc  will 
probably  be  saved  by  going  South  of  the  Equator ;  for  at  this  balf  of  the  year  the  Nortbeast  trades  and  tbe 
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Equatorial  "doldrams"  are  often  found  between  the  Equator  and  5°  N.  Between  the  meridians  of  80°  and 
86°  West,  in  this  part  of  the  ocean,  these  winds  and  calms  are  found  even  in  the  months  of  Jutyand  August. 
Therefore,  in  coming  out  of  Panama,  and  after  crossing  5°  N.  in  any  season,  make  a  S.  W.  course,  if  the 
winds  will  allow.  If  the  wind  be  S.  W.,  brace  up  on  the  starboard  sack ;  but  if  it  be  S.  S.  W.,  stand  West, 
if  it  be  a  good  working  breeze.  But  if  it  be  light  and  baffling,  with  rain,  know  that  you  are  in  the  "  doldrums," 
and  the  quickest  way  to  clear  them  is  by  making  all  you  can  on  a  due  South  course. 

Suppose  that  after  crossing5°  N.,  you  have  got  to  the  West  of  85°  without  having  crossed  the  Equ^tor. 
Now,  if  the  time  of  the  year  be  in  that  half  which  embraces  July  and  December,  the  prevailing  winds  will  be 
between  S.  E.  and'  South  inclusive,  and  the  course  is  West  as  long  as  there  is  a  breeze ;  as  soon  as  the  breeze 
dies  away,  and  you  begin  to  fight  the  baffling  airs,  conclude  that  you  are  in  the  vicinity  of  the  ^^  doldrums"  that  are 
often  found  here,  either  between  the  N.  E.  and  S.  E.  trades,  or  between  one  of  these  trades  and  the  system  of 
southwardly  monsoons  that  blow  North  of  the  Line,  and  between  tbe  coast  and  the  meridian  of  95°  West 

These  belts  of  "  doldrums'*  lie  East  and  West,  and  the  shortest  way  to  cross  them,  is  by  a  due  North  and 
South  line ;  therefore  let  it  be  a  rule,  whenever  the  navigator  finds  himself  in  one  of  these  calm  belts,  to  make 
all  the  latitude  possiUe,  for  by  that  means  he  will  soonest  clear  it. 

Having  crossed  the  meridian  of  95°,  stand  away  to  the  Northward  and  Westwar J  with  a  free  wind. 

West  of  Long.  100°,  and  between  the  paraHels  of  5°  and  10°  N^,  the  winds,  in  the  months  of  Novembcr 
and  December,  are  variable  between  N.  E.  and  South,  by  way  of  East.  In  January,  February,  and  March  they 
are  quite  steady  as  N.  E.  trades.  In  Aprii  they  are  vafiable.  The  doldrums  are  generally  found 
between  those  parallels  ia  this  month.  During  the  rest  of  the  year  the  winds  are  all  the  time  between  S.  E. 
and  S.  W. 

It  will  be  well  to  cross  the  parallel  of  10°  N.  at  least  as  far  West  as  the  meridians  of  105^  or  110°  W. 
Here,  between  the  parallels  of  5°  and  10°  N.,  the  winds  in  November  are  steady  from  S.  S.  E.  and  S.  De- 
cember,  April,  and  May  are  the  months  for  the  ^^doldrums"  in  this  part  of  the  ocean. 

Having  crossed  the  parallel  of  10°  N.,  between  105°  and  110°,  the  navigator  is  then  in  the  fhk  way  to 
California.     See  Sailing  Directions  for  California. 

IfTmaking  the  West  coasts  of  Mexico  and  the  United  States,  the  kelp  is  said  to  form  an  excellent  land- 
maik.  This  weed  is  very  long  aad  grows  on  \he  rocks  at  the  bottom.  When,  therefore,  in  approaching  the 
coast,  you  come  across  lines  or  swarths  of  tangled  kelp,  its  being  tangled  or  matted  is  a  sign  that  it  is  adrift. 
It  is  afloat  in  deep  water,  and  you  may  sail  boldly  through  it  without  fear.  But  when  you  come  across  it 
tailing  out  straight,  it  is  then  fast  to  the  rocks  at  the  bottom,  and  it  is  dangerous  to  get  among  it 

The  sketches  of  headlands  along  this  coast,  marked  A,  B,  C,  D,  E,  and  F,  were  kindly  furnished  me  by 
Lieut.  Simon  F.  Blunt,  and  Passed  Mid'n  A.  W.  Johnson,  U.  S.  N.,  those  marked  Q.  (West  Coast  of  Africa, 
by  Lt.  Porter,  U.  S.  N.  To  all  three  of  those  gentlemen  I  take  this  opportunity  of  acknowledging  my  obliga- 
tions  for  this  useful  information  and  much  valuable  assistance« 
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The  following  sailing  directions  for  entering  the  port  of  Acapulco,  are  by  Lieut.  Blunt  i 
"  In  making  Acapulco  from  the  North,  keep  close  to  the  beach,  (there  are  no  out  lying  rocks,)  and  wheir 
the  beach  ceases,  commences  the  high  lands  seawar d  of  Acapulco.  When  near  the  harbor,  say  three  miles  off, 
the  Island  will  begin  to  show  pretty  plainly,  and  the  narrow  passage  between  it  and  the  main  will  be  visible  y 
and  further  along  will  appear  another  headland  not  unlike  the  Island,  which,  though  apparently  disconnected, 
is  joined  to  the  main  by  a  low  neck.     Beyond  the  former,  and  to  the  North  of  the  latter  is  the  entrance. 

"  To  steer  in,  keep,  when  to  seaward,  close  to  the  Island,  and  passing  it,  stand  over  to  the  southeast  shore 
to  avoid  some  rocks  which  lie  southward  and  east  of  the  end  of  the  Island,  which  rocks  are  above  water  but  low. 
Aftei  passing  these  rocks,  keep  close  to  the  left  hand  point,  (say  one  hundred  yards  off,)  and  steer  in  for  \he 
town,  leaving  the  Fort  on  the  right,  and  running  up  within  a  cable's  length  of  the  beach  if  desirable.  All  the 
Aore  on  the  left  is  bold.  These  directions  are  for  the  night,  and  the  main  thing  is  to  keep  close  to  the  beacb. 
In  the  day  time  it  can  scarcely  be  missed.  Water  is  procured  from  wells  and  towed  off  in  casks,  Fruits  and 
ffesh  provisions  are  abundant,  with  plenty  of  poultry,  eggs,  &c«" 


In  homage  of  science  and  of  the  enterprise,  I  recommend  for  observance,  the  following 

«^NOTICE.^* 

"  Trinity  House,  Londony  December  23d,  1851. 
Notice  is  hereby  given,  that  in  order  to  prevent  mischief  occurring  to  the  Sub-marine  Telegraph,  it  i» 
desirable  that  vessels  should  not  anchor  off  the  South  Foreland  when  the  high  light-house  bears  between  N. 
and  N.  W.  and  within  the  distance  of  three  or  four  miles   from  the  shore ;  nor  if  beyond  that  distanee, 
when  it  bears  N.  W.  by  N.,  on  which  bearing  it  will  appear  in  one  with  a  dark  patch  on  the  cliff. 

.  And  as  respects  the  opposite,  or  southem  side  of  the  channel,  it  is  equally  desirable  that  vessels  should 
not  anchor  when  the  two  conspicuous  windmills  which  stand  on  the  high  ground  between  Calais  and  the 
Village  of  Sangatte,  bear  between  S.  by  E.  and  S.  E.  by  S.     By  order, 

J.  HERBERT,  Secretary.'^ 
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CONDITIONS    UPON    WHICH    THE    CHARTS    ARE    FURNISHED.  485 

Conditions  upon  which  the  Wind  and  Current  Charts  arefumished  to  navigators, 
These  charts  are  based  upon  inforination  colleeted  forthe  most  part  by  private  ship  owners  and  masters. 
The  information  being  furnished  to  the  Government  gratuitously,  the  Government  incurs  the  expense  of  pub- 
lishing  it  and  of  making  it  available  to  navigators,  The  Government  then  offers  a  copy  of  the  chart  so  published 
to  every  navip^ator,  upon  condition  that  he  will  continue  to  keep  and  forward  to  this  ofBce  abstract  logs  of  his 
voyages,  which  abstracts  are  required  to  be  kept  according  to  the  form  herein  prescribed. 

Eveiy  navigator,  who,  after  receiving  a  copy  of  the  charts,  fails  to  comply  with  these  conditions,  viz  :  to 
keep  abstracts  of  his  voyages  as  per  form,  and  to  transmit  them  tome  at  the  National  Observatory  on  his  re- 
turn  to  the  United  States,  forfeits  his  claim  to  all  future  publications. 

The  charts  are  to  be  had  on  application  either  at  the  National  Observatory,  Washington,  or  of  George 
Manning,  New  York ;  provided  the  applicant  will  conform  to  the  agreement  stipulated,  in  the  following  form 
of  the  receipt,  which  he  is  required  to  sign  for  such  charts  as  he  may  receive, 

FORM    OF    RECEIPT, 

Received  this  day  of  '  185 

from  one  Abstract  Logy  one  Copy  of 

Maury^s  Sailing  DireclionSy  edition,  and 

[Series  J.) 


sheets  JVbs, 

do,  do. 

do.  do. 

do,  do, 

do,  do. 

do.  do. 


"  B.) 

«  C.) 

"  D.) 

"  E.) 

"  F.) 


Maury^s  Wind  and  Current  Charts  ;  for,  and  in  consideration  of  whichy 
I  promise  to  k^ep^  in  t/ie  manner  and  form  prescribedy  a  joumat  of  my 
VoyageSy  and  on  my  retum  to  transmit  the  same  to  the  Jfational  Observatoryy 
fVashington. 


Commanding 

o/ 

Bound 


A  form  of  the  Abstract  Log  is  appended,  and  I  take  this  opportunity  to  say,  the  point  of  thc  compass 
from  which  the  wind  blows  is  what  is  wanted,  also  the  variation  observedy  and  not  the  variation  that  is  taken 
from  charts  or  books. 

jt^The  Abstracts  are  to  be  bound.  Navigators  in  keeping  them  and  in  cutting  the  leaves  out  to  be  returaed 
to  this  ofBce,  will  please  bear  this  fact  in  mind — and  leave  blank  margins  for  binding ; — and  enter  their  winds, 
remarks  and  the  like,  so  that  all  for  the  same  day  may  be  read  at  one  opening,  as  on  the  pages  486,  487. 

And  whalemen  will  please  recollect  tbat  their  abstracts  must  cmbrace  for  every  day  they  are  not  at  anchor 

a  regular  record  of  their  Lat.  and  Long.,  force  and  direction  of  the  wind  three  times  a  day,  temperature  of  thc 

air  and  water,  and  mention  of  whales  whenever  seen. 
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ABSTRACT  LOG  of  the 


Date. 


Latitude,  at 
nooD. 


Longitudei  at 
noon. 


Currcnta,  Variation 

(Knots  per  l)Our.)|     observed. 


Bar. 


THKR.  9.  a.  m. 


Air. 


Wnter. 


Surface.      ^••;^|* 


VVINDS. 


First  Part 


Middle  Part. 


I 


■C6 


o 

ce 


OQ 


tt^  NoT£. — Frequent  mention  has  been  made  and  much  stress  laid  in  this  work  as  to  the  peninsula  of  cold  water,  in  the  North 
Atlaniic,  and  as  to  the  probabilities  of  soundings  far  to  the  souihward  and  eastward,  ns  weli  as  to  the  northward  and  eastward  of  the 
Grand  Banks.  • 

The  ship  "  Hudson,**  Capt.  Simpson,is  said  to  have  got  soundings  in  35  fathoms — mud — about  Lat.  450  N.,  Lono^.  43^  W. 

Capt.  M.  D.  Ricker,  of  ihe  **  Antarctic,"  on  a  voyage  last  June  from  New  Orleans  to  Liverpool,  reports  a  most  reinarl(able  change 
both  in  lempernture  and  color  of  ihe  water — ihe  former  may  possibly  have  been  caused  by  an  iceberg,  still'  it  is  very  desirable  to  have 
more  temperatures  and  soundings  near  the  same  place.  This  phenomenon  occurred  beiween  his  position,  Lat.  3(P  38'  N.,  Long.  63^  6* 
W.,  at  noon,  Juue  24th,  nnd  his  position  the  nexi  day  at  noon,  viz  :  39^  44'  N.,  6JO  2'  W. 

I  quote  from  ihe  very  excellent  and  valuable  abstract  that  he  has  returned  to  this  ofiice. 

Sea  ^eeount,  June  24,  1851. 

**  At  1  P.  M.,  obser^ed  tlie  water  to  be  much  changed  from  a  blue  to  a  very  light  green,  cnught  up  the  thermometer  and  hove  it 
over,  and  looking  at  it  I  was  very  much  surprised  to  see  that  it  had  fallen  11  de^rees  since  9  A.  M.,  which  was  then  77,  and  I  judged 
within  the  influence  of  the  Gulf.  One  hour  afier,  it  had  fallen  to  54^,  and  in  25  mmutes  after,  to  52  ;  the  color  of  the  water  a  very  light 
green,  the  ship  going  about  four  knois  to  the  eastward  wiih  a  light  breeze  from  the  west.  At  3  P.  M.,  a  fog  bank  was  approaching  ihe 
ship  from  iheN.N.W.  and  N.,  which  soon  enveloped  the  ship  in  a  cold  mist,  and  changing  ihe  wind  to  that  quarter,  and  bringing  wilh 
it  some  considerable  swell.  Observed  great  quantities  of  chips,  rock-weed,  and  some  few  sprigs  of  gulf-weed.  LufTed  tlie  ship  up  in  the 
wind  and  tried  for  soundings  wilh  the  patent  lead,  but  in  the  hurry.did  not  get  down  but  about  eighty  fathoms— no  bottom — 4  P.  M., 
water  560,  at  8,  66©,  and  at  12,  70O,  wind  W.  by  S. 

**  I  noiice  on  ihe  chart  there  is  a  bank  or  sht)al  laid  down  in  this  neighborhood,  called  Anne  Bank,  and  in  the  *  Memoir  Atlantic 

Ocean,*  it  is  called Reef,  the  posiiion  of  which  has  not  been  very  accurately  determined.     It  is  mentioned  as  bein^  in  about 

Lat.  390  N.  and  640  20'  W.  Our  latitude  by  observation,  one  hour  before  I  tried  the  waier,  or  at  noon,  was  390  38'  and  longitude  by  a 
good  chronometer  630  06' — [two,  in  fact,  very  good  ones.] 

♦*  I  ihink  if  ihere  was  any  bottom  there,  we  had  probably  got  past  it  before  I  sounded.  During  the  following  twenty-four  hours  we 
have  had  very  little,  if  any,  gulf  current.*' 

*  State  how  many  feet  below  tbe  surface  comes  the  water  which  gives  the  temperature  in  this  coluran. 
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Enter  under  this  head,  force  of  wind,  kind  of  weather,  state  of  barometer  just  before,  during,  and  after  gales  of 
wind.  The  changes,  and  the  time  of  changes,  of  the  wind  during  gales  ;  sudden  changes  in  temperature  or  color  of 
the  water,  and  the  time  when  such  changes  are  first  and  last  noticed. 

Discolorations  of  water,  tide-rips,  sea-weed,  and  drifl.  Flocks  of  birds.  Whales,  stating  whether  they  be  flperm 
or  right,  in  shoals,  pairs,  or  single. 

Always  mention  thunder,  lightning,  fogs,  rain,  snow,  dew  and  hail,  meteors  and  auroras,  dx.,  pumice  stones  found 
fioating  at  sea,  fall  of  dust,  &c. 

When  falls  of  dust  or  red  fogs  are  encountered,  collect  and  send  specimens.  It  is  very  desirable  to  have  specimens 
of  sea  or  sirocco  dust  from  the  Pacific  and  Indian  oceans,  and  China  seas.  Note  also,  ali  atmospherical  or  other  phe- 
nomena  of  interest  to  naTigation. 

And  when  any  of  the  routes  herein  recommended  are  tried,  state  whether  you  haTe  had  a  longeror  shorter  passage 
than  vessels  sailing  about  the  same  time  toUhout  the  "  Wind  and  Current  Charts'*  on  board,  or  without  having  tried 
these  routes. 

It  is  very  desirable  to  know  the  temperature  of  the  water,  even  for  a  few  feet  below  the  surface.  Therefore,  those 
vessels  that  are  provided  with  the  means  of  lettin?  water  into  the  hold,  would  render  a  valuable  service  by  drawing^  a 
bucket  of  water  through  the  cock  daily,  and  recording  its  temperature.  Let  the  water  so  drawn  run  a  little  while  first, 
80  that  it  may  be  of  the  natural  temperature.  State  the  depth  of  the  cock  below  the  water  in  the  column  for  water 
temperature  **  Below." 

fjL^  Keep  your  Abstracts  on  paper  of  this  size,  and  leave  a  largt  margin  in  the  middle  ^or  binding. 
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LIST  OF  THE  WIND  AND  CURRENT  CHARTS  PUBLISHED  UP  TO  THE  FIRST  OF 

JANUARY,  1853. 

Norlh  Atlantic  Track  Charts,  8  sheets. 
South       do.  do.  6       " 

North  Pacific  do.  sheels  10  and  11. 

South       do.  do.  "         5  and  10. 


North  Atlantic  Pilot  Charts, 

2  sheets 

South       do. 

do. 

2       " 

Cape  Horn 

do. 

2      " 

Coast  of  Brazil 

do. 

1       " 

North  Pacific 

do. 

(N0S.6& 

-6) 

2       " 

South      do. 

do. 

(No. 

6) 

1       " 

Trade  Wind  Chartof  the  Atlantic,  1  sheet. 

Whale  Chart  of  the  World,  4       " 

Programme  Whale  Chart,  •  1       " 

Thermal  Charts  of  North  Atlantic,  8      " 
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PAS8A6ES   TO    CALIFOBNIA    REYIEWED.  T 

7.  How  many  stars,  and  of  what  magnitude,  besides  the  most  splendid,  are  visible  duriag  the  totality  ? 

8.  Are  the  prominences  visible  to  the  naked  eye? 

9.  What  is  the  color  and  form  of  the  corona  as  seen  with  the  naked  eye  ? 

It  must  be  left  to  the  direction  of  the  navigator  which  of  the  above  observations,  he  in  accordance  with 
the  means  in  his  power  will  make  himself,  and  which  he  will  distribute  among  his  subordinates. 
Lastly,  it  is  desirable  for  each  observer  to  note — 

a,  The  longitude  and  latitude  in  which  the  observations  have  been  made. 
d,  Whether  the  telescope  inverts  or  not,  as  well  as  its  magnifying  power. 

J.  F.  JULIUS  SCHMIDT, 

^stranomer, 
RovAL  Obsbrvatort,  at  Bonn,  PRU8siA|^JPei.  19,  1863.'' 


Passages  to  Calxfarnia  Reviewed. 

The  last  mail  from  Califomia  brought  me  the  abstract  logs  of  the  '<  Wild  Pigeon,^^  Captain  Putnam ;  of 
the  "  John  Gilpin,"  Captain  Doane ;  of  the  "  Flying  Fish,"  Captain  Nickels ;  and  of  the  "  Trade  Wind,'* 
Captain  Webber — all  clipper  ships,  ably  commanded,  and  navigated  most  admirably. 

The  tracks  of  these  ships  are  capital  illustrations,  of  what  ship  masters  may  gain  by  recoHecting  that  the 
information  which  the  Wind  and  Current  Charts  spread  before  them,  is  not  of  my  teaching,  or  that  of  any  one 
person  ;  that  it  is  worth  more  than  the  experience  of  any  single  navigator,  for  it  is  the  ezperience  of  thoa- 
sands,  expressed  in  lessons  of  easy  comprehension. 

Moreover,  these  abstract  logs  fumish  accounts  of  a  race,  ia  which  each  ship  being  put  upon  her  mettle, 
was  driven  at  her  topmost  speed,  the  one  almost  in  hail  of  the  other,  for  three  months  over  a  course  of  15,000 
miles  in  length. 

Allsailed  from  New  York,  in  the  autumnof  1852.  The  "Wild  Pigeon,'' October  12th;  the  "John 
Gilpin,"  October  29th ;  the  "  Flying  Fish,"  November  Ist ;  and  the  "  Trade  Wind,''  November  14th.  Each 
one  was  provided  with  the  Wind  and  Current  Charts.  Each  one  had  evidently  studied  them  attentively;  and 
each  one  was  resolved  to  make  the  most  of  tfaem,  and  <k>  his  best.  AII  ran  against  time ;  but  the  <<  John 
Qilpin"  and  the  "  Flying  Fish''  for  the  whole  course,  and  the  "  Wild  Pigeon"  for  part  of  it,  ran  neck  and 
neck,  the  one  against  the  other,  and  each  against  all.  It  was  a  sweep-stake  with  these  ships,  around  Cape 
Hom  and  through  both  hemispheres. 

"  Wild  Pigeon"  led  th€  other  two  out  of  New  York,  the  one  by  seventeen,  the  other  by  twenty  days.  But 
luck  and  the  chances  of  the  winds  seem  to  have  been  against  her  from  the  start.  As  soon  as  she  had  taken  her 
departure,  she  fell  mto  a  streak  of  baffling  winds,  and  then  into  a  gale,  which  she  fought  against  and  contended 
with  for  a  week,  making  but  little  progress  the  while ;  she  then  had  a  time  of  it  in  crossing  the  ^^  Horse  Latitudes." 
After  having  been  nineteen  days  out,  she  had  logged  no  less  than  thirteen  of  them  as  days  of  calms  tnd 
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baffling  winds ;  these  had  brought  her  no  further  on  her  way  than  the  parallel  of  26^  N.  Thence  she  had  a 
fine  run  to  the  Line,  crossing  il  between  33^  and  34°  W.,  the  thirty-second  day  out.  She  was  unavoidably 
forced  to  cross  it  so  far  west :  for  two  days  before,  she  crossed  5^  N.,  in  30^ — an  excellent  position. 

In  proof  that  the  '^  Pigeon"  had  accoroplished  all  that  skill  could  do  and  the  chances  against  her  would 
permit,  we  have  the  testimony  of  the  barque  "Hazard,"  Capt.  PoIIard.  This  vessel  being  bound  to  Rio  at  the 
flame  time,  followed  close  after  the  "  Pigeon."  The  "  Hazard"  is  an  old  hand  with  the  charts;  she  had 
already  made  six  voyages  to  Rio,  with  them  for  her  guide.  This  was  the  longest  of  the  six,  the  mean  of  which 
was  twenty-six  and  a  half  days.  She  crossed  the  Line  this  time  in  34°  30',  also  by  compulsion,  having 
crossed  6°  N.  in  31°.  But  the  fourth  day  after  crossing  the  equator,  she  was  clear  of  Cape  St.  Roque, 
while  the  "  Pigeon"  cleared  it  in  three  days. 

So  far,  therefore,  chances  had  turned  up  against  the  ^'  Pig^n,"  in  spite  of  the  skill  displayed  by  Putnam 
as  a  navigator,  for  the  "  Gilpin"  and  the  "  Fish"  came  booming  along,  not  under  better  management,  but 
with  a  better  run  of  luck  and  fairer  courses  before  them.  In  this  stretch  they  gained  upon  her  : — the  "Gilpin" 
seven  and  the  "  Fish"  ten  days ;  so  that  now  the  Abstract  Logs  showed  the  "  Pigeon"  to  be  but  ten  days 
ahead. 

Eyidently  the  ^^  Fish"  was  most  confident  that  she  had  the  heels  of  her  competitors ;  she  felt  her  strength ; 
was  most  anxious  for  a  quick  run ;  and  eager  with  all,  for  a  trial.  She  dashed  down  southwardly  from  Sandy 
Hook,  looking  occasionally  at  the  charts ;  but,  feeling  proud  in  her  sweep  of  wing,  and  trusting  confidently  in 
the  judgment  of  her  master,  she  kept  on  the  average  two  hundred  miles  to  leeward  of  the  right  track.  Rejoicing 
in  her  many  noble  and  fine  qualities,  she  spread  hcr  wings  to  the  utmost  stretch,  trusting  quite  as  much  in  her 
sails  as  in  the  charts,  and  performed  the  extraordinary  featof  bounding,  the  sixteenth  day  out  from  New  York, 
across  the  parallel  of  6°  N. 

The  next  day  she  was  well  south  of  4°,  and  in  the  "  Doldrums,"  long.  34°. 

Now  her  heels  became  paralysed,  for  fortune  seems  to  have  deserted  her  awhile,  at  least  her  master  as 
the  winds  failed  him  feared  so ;  they  gave  him  his  motive  power ;  they  were  fickle,  and  he  was  helplessly 
baffled  by  them.  The  bugbear  of  a  northwest  current  off  Cape  St.  Roque  looked  alarming;  then  the  dread 
of  falling  to  leeward,  and  the  chance  of  finding  his  fine  ship  back-strapped,  filled  the  mind  of  Nickels  with 
evil  forebodings  and  shook  his  faith  in  his  guide. 

The  sailing  directions  had  cautioned  the  navigatur  again  and  again  not  to  attempt  to  fan  along  to  the 
Eastward  in  the  equatorial  "Doldrums,"  for  by  so  doing  he  would  find  himself  engaged  in  a  fruitless  strife,  with 
baffling  airs,  sometimes  reinforced  in  their  weakness  by  westerly  currents.  But  the  winds  had  failed,  and  so 
too  he  evidently  thought  had  the  Sailing  Directions. 

If  there  be  a  breeze,  and  if  it  be  fair,  for  making  easting  in  the  ''Doldnims,"  and  if  the  navigator  be  too 
far  West,  of  course  he  should  then  make  easting.  But  if  ihe  airs  be  light  and  baffling,  the  vessel  will  only 
continue  the  longer  in  the  «^DoIdi-ums,"  by  steering  East  or  West,  for  then  she  runs  along  with  the  calm  belt. 
But  by  steering  North  or  South  she  goes  straight  across  it,  and  in  the  least  time  possible. 
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After  passing  it,  and  getting  with  a  rising  barometer  the  S.  E.  trades,  and  finding  them,  as  is  often  the 
case,  at  S.  S.  E.,  then  the  navigator  having  a  breeze,  can  make  Easting.  At  any  rate  it  is  better  to 
attempt  to  make  Easting  by  beating  against  the  S.  E.  trades,  than  by  fanning  along  with  light  airs  and  calms, 
in  the  "  Doldrums.  "  Therefore,  the  Sailing  Directions  advised  him  to  dash  right  across  this  calm  streak, 
stand  boldly  on,  take  advantage  of  slants  in  the  wind,  and  by  this  device,  make  Easting  enough  to  clear  the  land. 
So,  forgetting  that  the  charts  are  founded  on  the  experience  of  great  numbers  who  had  gone  before  him, 
Nickels  being  tempted,  turned  a  deaf  ear  to  the  caution,  and  flung  away  three  whole  days  and  more,  of  most 
precious  time,  dallying  in  the  "  Doldrums." 

He  spent  four  days  about  the  parallel  of  3°  N.,  and  his  ship  left  the  "Doldrums,"  after  this  waste  of 
time,  nearly  upon  the  same  meridian  at  which  she  entered  them. 

She  was  still  in  34°,  the  current  keeping  her  back,  just  as  fast  as  she  could  fan  East.  After  so  gr«at  a 
loss,  her  very  clever  master,  doubting  his  ownijudgment,  became  sensible  of  his  error,  and  leaving  the  spell  bound 
calms  behind  him,  entered  in  his  log  as  follows  : — "  I  now  regret,  that  after  making  so  fine  a  run  to  5°  N.,  that  I 
did  not  dash  on,  and  work  my  way  to  windward  to  the  northward  cf  St.  Roque,  as  I  have  experienced  little  or 
no  westerly  set  since  passing  the  equator,  whilst  three  or  four  days  have  been  lost  in  working  to  the  Eastward, 
between  the  latitude  of  6°  and  3°  N.  against  a  strong  westerly  set ;"  and  he  might  have  added,  "  with  little 
or  no  wmd.*' 

In  three  days  after  this,  he  was  clear  of  St.  Roque.  Just  five  days  before  faim  the  "  Hazard  ^'  had  passed 
exactly  in  the  same  place,  and  gained  two  days  on  the  "  Fish"  by  cutting  straight  across  the  "  Doldnims,  '* 
as  the  sailing  directions  advised  him  to  do. 

The  "  Wild  Pigeon"  crossing  the  equator  also  in  33°,  had  passed  along  thcre,  10  days  before,  as  did 
also  the  "  Trade  Wind,"  12  days  after.  She  crossed  the  Line  also  to  the  West  of  34°,  and  in  four  days 
after  had  cleared  St.  Roque,  which  certainly  is  a  great  deal  better  than  stopping  in  the  "Doldrums  "  to  fight 
with  bafiling  airs. 

But,  notwithstanding  this  loss  of  three  days  by  the  "  Fish,"  who  so  deeply  regretted  the  mistake,  and 
who  afterwards  so  handsomely  retrieved  herself,  she  found  herself  on  the  24th  November  alongside  of  the 
"  Gilpin,"  her  competitor.  They  were  then  both  upon  the  parallel  of  5°  South,  the  "  Gilpin"  being  37  miles  to 
the  Eastward,  and  of  course  in  a  better  position,  for  the  "  Fish  "  had  yet  to  take  advantage  of  slants,  and 
stand  off  shore  to  clear  the  land. 

The  charts  showed  the  "  Gilpin  "  now  to  be  in  the  best  position,  and  the  subscquent  events  proved  the 
charts  to  be  right,  for  thence  to  53°  S.  the  "  Gilpin"  gained  on  the  "  Pigeon  "  two  days,  and  the  "  Pigeon  " 
on  the  "  Fish  "  one. 

But  the  "  Pigeon  "  and  the  "  Fish "  dashed  through  the  straits  of  Le  Maire ;  the  "  Gilpin  "  going 
around.     For  the  benefit  of  those  who  follow  in  this  route,  I  quote  the  Le  Maire  passages  of  both  : 

From  the  "  WUd  Pigeon's  "  Log. 
"  Straits  of  Le  Maire,  Lat.  54°  48'  S. ;  Long.  64°  45^  W. ;  barometer  28.90,  thermometer  (air)  45°  ;  surface 
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water,  42° ;  wind,  first  part,W.  S. W. ;  middle  part,  N.  W. ;  last  part,  calm.  It  was  now  near  noon,  and  we  were 
becalmed,  and  had  some  difficulty  in  keeping  clear  of  tbe  ^^  Realm ;"  the  tide  was  now  setting  strong  to  the  S.  W. 
I  did  not  expect  this,  for  I  had  an  impression  that  it  al ways  set  through  to  the  Northward.  I  have  now  no  doubt 
of  their  being  regular  tides  through  these  straits,  and  no  one  should  despair  of  a  passage  through.  The  tide  rips, 
races  and  whirlpools,  are  ugly  looking  customers— quite  equal  to  those  of  the  Pentland  Frith,  in  Scotland. 
These  Straits  should  be  surveyed  by  one  of  our  Government  vessels,  for  I  have  no  doubt  if  the  shores  were 
well  known  and  by  keeping  close  in,  an  eddy  would  be  found,  that  would  help  a  vessel  through,  even  with 
the  tide  against  her,  in  the  middle  of  the  Straits.  On  entering  these  Straits  I  should  keep  well  over  towards 
the  western  shore,  the  wind  being  off,  that  is  to  say,  from  the  westward.  The  "  Realm  "  being  6  miles  astern, 
when  the  wind  hauled  to  S.  W.,  could  not  keep  so  far  to  windward  ;  the  tide  was  now  strong  against  us,  but 
was  with  the  ^^  Realm,"  for  she  passed  us  rapidly  about  3  miles  to  the  leeward,  and  went  ahead  of  us  4  miles ; 
between  the  two  ships,  there  was  a  race  or  tide  rip  that  fairlj^  roared  and  extended  North  and  South  as  far 
as  the  eye  could  reach  ;  it  had  the  appeararKe  of  a  strong  tide  over  rocks.  Seeing  tbe  ^^  Realm  "  had  a  fair 
tide,  and  we  a  head  one,  I  bore  up  and  crossed  the  race  to  the  leeward ;  in  crossing  it  we  were  shaken 
violently  and  whirled  around  in  spite  of  helm  and  sails  by  rapid  whirlpools.  However,  we  had  no  sooner 
crossed  the  race  than  we  had  a  change  in  the  tide,  and  we  were  soon  up  with  the  '^  Realm." 

December  13,  at  noon,  lat.  56°  2T  S.,  long.  65°  45^  W.,  current  one  mile  per  hour,  easterly ;  barometer 
528.60 ;  thermometer  (air)  42°  ;  surface  of  the  water  41° ;  winds :  during  first  part,  north ;  middle  part  N.  W. ; 
latter  part  N.  W.  Light  winds  and  very  squally  bad  looking  weather.  At  10  p.  m.  had  a  white  squall, 
shortened  sail,  was  obliged  to  keep  before  the  wind  to  save  our  sails,  being  caught  with  royal  and  studding- 
sails  out^  lost  no  spars,  but  had  some  sails  blown  to  pieces.  This  is  the  first  white  squall  I  ever  saw  and  felt, 
and  I  have  been  to  sea  for  thirty  years  and  upwards. 

Deeember  14,  at  noon,  lat.  56°  28^  S.,  long.  66°  44'  W;  barometer  28.40;  thermometer  (air)  39°; 
surface  of  water,  41°  ;  winds  :  during  first  part  N.  W.,  variable  ;  middle  part  S.  S.  E. ;  latter  part  S.  W. ; 
moderate  and  doubtful  looking  weather.  At  5  had  a  heavy  squall  from  the  westward  with  snow  and  hail. 
Middle  part  a  gale  from  the  south  and  a  large  sea  making;  ship  under  snug  sail.  At  4  a.  m.  thick  rains 
and  stormy ;  made  Cape  Horn  under  our  lee,  having  been  set  in  by  the  tide  at  the  rate  of  one  and  a  quarter 
mile  per  hour.     Ends  with  a  bad  gale  from  the  S.  W.  and  a  heavy  roUing  sea  ;  ship  under  close  reefs. 

December  16,  at  noon,  lat.  56°  52^  S.,  long.  66°  62'  W.,  current  per  hour  one  and  half  mile, 
easterly ;  barometer  2^80 ;  thermometer  (air)  38° ;  surface  of  water  40° ;  wind  :  first  part  S.  W. ;  middle  part, 
S.  S.  W. ;  latter  part  S.  E. ;  first  part  hard  gale  from  the  S.  W.;  second  part  blowing  in  furious  gusts;  third 
part,  moderating  fast,  all  sail  set  at  noon." 

From  the  Log  of  the  "  Flying  Fish.  " 
"  December  20,  1852,  lat.  54°  56'  S.,  long.  65°  7'  W. ;   barometcr  29.50  ;   temperature  at  9  a.  m.  47° ; 
water  46^  ;  wind :  first  part,  S.  W.;  middle  part,  S.  S.  W.  to  W. ;  last  part,  westerly. 
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First  part,  fresh  winds  and  clear  weather;  middle,  wind  increasing  and  thickening  up  in  the  west- 
ward.  Last  part,  wind  died  away,  cloudy  weather,  wind  hauled  to  westward,  gentle  breezes,  made  the 
land  :  entrance  of  Straits  of  Le  Maire. 

December  21 ,  lat.  55°  16'  S.,  long. — ;  barometer  — ;  temperature  (air)  at  9  a.  m.  52°  ;  water  45° ;  wind : 
first  part,  southward  ;  middle  part,  easterly ;  last  part,  northerly. 

4  p.  m.,  wind  hauled  to  easiward  and  freshened;  5  p.  m.,  tacked  ship  off  Cape  Diego  to  the 
N.  E. ;  6  p.  m.  tacked  ship  to  southward  and  stood  in  through  Straits  of  Le  Maire ;  strong  flood  against  us 
until  midnight.  Middle  part,  wind  died  away  to  a  flat  calm ;  latter  part,  light  southerly  airs  and  baffling.  In 
the  straits  passed  a  brig  sho^ing  Danish  colors.  A  fore-and-afl  schooner  and  a  brig  in  sight.  West  end  of 
Staten  Land  bearing  N.  by  W.  true ;  distance  28  miles. 

December  22,  lat.  56°  6'  S.,  long. — ;  barometer  — ;  temperature  (air)  — ;  water  — ;  wind  :  first  part,  N. 
W.  to  N.  E. ;  middle  part,  N.  E. ;  last  part,  N.  E. 

First  part,  light  baffling  winds,  and  hazy  weather ;  middle  part,  freshened  from  N.  E.  with  fog ; 
last  part  ditto.''    Meridian,  passed  Cape  Horn  bearing  N.  half  E.,  distance  seven  miles." 

By  dashing  through  the  straits,  the  "  Fish"  gained  three  days  on  the  "  Gilpin ;"  but  here,  fortune  again  de- 
serted  ihe  "  Pigeon,"  or  rather  the  winds  turned  against  her ;  for  as  she  appeared  upon  the  parallel  of  Cape  Hom 
and  was  about  to  double  round,  a  westerly  gale  struck  her  and  kept  her  at  bay  for  ten  days,  making  little  or  no 
way,  except  alternately  fighting  in  a  calm  or  bufleting  with  a  gale,  while  her  pursuers  were  coming  up  "  hand 
over  fist"  with  fine  winds  and  flowing  sheets. 

They  finally  overtook  her,  bringing  along  with  them  propitious  gales,  when  all  ihree  swept  past  the  Cape 
and  crossed  the  parallel  of  51°  South,  on  the  other  side  of  "  the  Horn  ;'*  the  "  Fish"  and  the  "  Pigeon"  one  day 
ahead  of  the  "  Gilpin." 

The  "  Pigeon"  was  now,  accordbg  the  charts,  in  the  best  position,  for  she  was  in  85°  W. ;  the  "  Gil- 
pin"  next,  in  84° ;  and  the  "  Fish"  last,  in  79° ;  but  all  were  doing  well. 

From  this  parallel  to  the  S.  E.  trades  of  the  Pacific,  the  prevailing  winds  are  from  the  N.  W.  The  po- 
sition  of  the  "  Fish,"  therefore,  did  not  seem  as  good  as  the  others,  because  she  did  not  have  the  sea  room  in 
case  of  an  obstinaie  N.  W.  gale. 

But  the  winds  favored  her.  On  the  30th  Dec.  the  three  ships  crossed  the  parallel  of  35°  S.,  the  "  Fish" 
recognizing  the  "  Pigeon ;"  the  Pigeon  saw  only  a  "  clipper  ship,"  for  she  could  not  conceive  how  the  ship  in 
sight  could  possibly  be  the  "  Flying  Fish,"  as  that  vessel  was  not  to  leave  New  York  for  some  three  weeks 
after  she  did  ;  the  "  Gilpin"  was  only  30  or  40  miles  off^at  the  same  time. 

The  race  was  now  wing  and  wing,  and  had  become  exciting.  With  fair  winds  and  an  open  sea,  the 
competitors  had  now  a  clear  stretch  to  the  Equator  of  two  thousand  five  hundred  miles  before  ihem. 

The  *«  Flying  Fish"  led  the  way,  the  ''  Wild  Pigeon"  pressing  her  hard,  and  both  dropping  the  <«  Gilpin" 
quite  rapidly. 

The  two  foremost  reached  the  Equator  on  the  13th  January,  the  "  Fish"  leadbg  just  25  miles  and 
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crossingin  112°  17' ;•  the  "Pigeon''  40  miles  furlher  to  the  east,     At  this  time  the  **  John  Gilpin*'hail 
droppecl  260  miles  astern. 

Here  Putnam  of  the  "  Pigeon  '*  again  displayed  his  tact  as  a  nivigator,  and  again  the  fickle  winds  tumed 
against  bim.  The  belt  of  N.  E.  trades  bad  yet  to  be  passed  ;  it  was  winter  ;  and  by  crossing  where  she  did, 
she  would  have  an  opportunity  of  making  a  fair  wind  of  them,  without  being  much  to  the  west  of  her  port 
when  she  should  lose  them.  Moreover,  it  was  exactly  one  year  since  she  had  passed  this  way  before  ;  she 
then  crossed  in  109°,  and  Had  a  capital  run  of  17  days  to  San  Francisco. 

Why  should  she  not  cross  here  again  ?  She  saw  that  the  4th  Edition  of  sailing  directions  which  she  had 
OD  board,  did  not  discountenance  it,  and  her  own  experience  approved  it.  Could  she  have  iioagined  that  in 
consequencc  of  this  difference  of  40  miles  in  the  crossing  of  the  Equator,  and  of  the  two  hours  limebehind  her 
competitor,  she  would  fall  into  a  streak  of  wind  which  would  enable  the  "  Fish"  lo  lead  her  into  port  one 
whole  week  ?  Certainly  it  was  nothingbut  what  sailors  call  "  a  streak  of  ill  luck"  that  could  have  mnde  such 
a  difierence. 

But  by  this  time  "  John  Gilpin^'  had  got  his  mettle  up  again.  He  crossed  the  line  in  116°; — exactly  two 
days  aftei  the  other  two — and  made  the  glorious  run  of  15  days  thence  to  the  pilot  grounds  of  San  Fran- 
cisco. 

Thus  end  the  abstract  logs  of  this  exciting  race,  and  these  remarkable  passages. 

The  "  Flying  Fish"  beat :  she  made  the  passage  in  92  days  and  4  hours  from  port  to  anchor ;  the  "  Gilpin*' 
itf  93  days  and  20  hours  from  port  to  pilot  ;t  the  "  Wild  Pigeon"  had  118.  The  "  Trade  Wind'*  followed, 
with  102  days,  having  taken  fire  and  burned  for  8  hours  on  the  way. 

The  result  of  this  race  may  be  taken  as  an  illustration  as  to  how  well  the  winds  and  the  currents  of 
the  sea  are  now  coming  to  be  understood. 

Here  are  tbree  ships  sailing  on  diflerent  days,  bound  over  a  trackless  waste  of  ocean  for  some  15,000  miles 
or  more,  and  depending  on  the  fickle  winds  of  heaven,  as  they  are  called,  to  waft  them  along ;  yetlike  travelers 
on  the  land  bound  along  the  same  road,  they  pass  and  repass,  fall  in  with  and  recognize  each  other  by  the  way ; 
and  what  perhaps  is  still  more  remarkable,  is  the  fact  that  these  ships  should  each,  throughout  that  great 
distance  and  under  the  wonderful  vicissitudes  of  climates,  winds  and  currents  which  they  encountered,  bave 
been  so  skilfully  navigated,  that  in  looking  back  at  their  management,  now  that  what  is  passed  is  before  me,  I 
do  not  find  a  single  occasion  on  which  they  could  have  been  better  handled  except  in  the  single  instance  of  the 
^^  Flying  Fish''  while  crossing  the  ^^  Doldrums"  in  the  Atlantic.  And  this  mistake  her  own  master  was 
prompt  to  discover,  and  quick  to  correct. 

It  is  rare  and  deserving  of  note  and  commendation  too,  to  find  any  ship  so  well  navigated  on  such  a  long 
voyage,  and  through  such  a  variety  of  scenes,  that,  if  it  were  to  do  over  again,  no  departure  from  the  course 
actually  pursued  could  be  made  for  the  better,  except  that  very  pardonable — ^because  so  natural — mistake  of 


*Twenty-fiTe  dayi  after  that,  the  "Trade  Wind"  dipper  came  along,  crosaed  in  1120,  and  had  a  passage  of  16  daya  thence  into 
San  Francifco. 

t  The  abetract  log  of  the  ••  Gilpin^  ia  tilent  after  the  pilot  came  on  boanL 
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tbe  **  Flying  Fish"  before  alluded  to%     But  for  that  one  mist^ke,  her  passage  to  California  would  probably  have 
been  tlie  shortest  on  record. 

This  mistake  is  common  among  navigators»  But  one  in  crossing  the  equator  as  far  as  35^  W.  is  not  hope- 
lessly  too  far  west;  andeven  then  he  had  tetter  go  straight  across  the  "  Doldrums,"  trustingtoluckforslants, 
than  attempt  to  raake  easting  in  those  calm  places.  Twelve  days  after  the  "Flying  Fish"  had  crossed  the 
equator,  in  the  Atlantic,  which  she  did  in  349  3(y,  the  **  Trade  Wind"  came  along  and  crossed  it  in  34^  KV 
with  the  wind  S.S.E.  Of  course,  she  could  have  made  an  eastcourse  on  the  starboard  track,  but  she  took  fire, 
bumed  for  eight  hours,  and  was  in  imminent  danger  of  being  destroyed.  During  this  time  she  lost  a  degree 
of  longitude  by  falling  that  much  to  the  westward.  Notwithstanding  all  this,  she  was  only  six  days  from  the 
Line  to  9^  S.,  whirh  cleared  her  of  everything.  But  for  the  fire,  her  passage  to  California  would  probably 
have  been  less  than  one  hundred  days. 

There  is  another  circumstance  which  I  have  observed,  and  which  is  worthy  of  notice  in  this  connexion, 
as  illustrative  of  the  accuracy  of  the  knowledge  which  the  investigaiions  upon  which  these  charts  are 
based,  afford  concerning  the  force,  set  and  direction  both  of  winds  and  currents,  and  it  is  this  : 

In  calculating  the  best  routes  for  the  different  months,  pp.  347,  et  seq.  I  have  calculated  also  the  distance 
which  a  vessel  undertaking  to  follow  thcse  routes,  would  have  to  accomplish,  on  account  of  detour  caused  by 
head  winds,  &c.  On  this  occasion,  only  the  "  John  Gilpin'*  and  the  "  Hazard"  entered  the  distance  by  log  from 
New  Yoik  to  the  Line.  The  distance  which,  according  to  the  sailing  directions,  each  vessel  would,  at  that 
season  of  the  year,  after  allowing  for  the  deviations  which  head  winds  would  require  her  to  make  from  the 
straight  couise,  have  to  sail  to  reach  the  equator,  is  4,115  miles.  The  **  Gilpin"  actually  logged  4,099  the 
<*  Hazard"  4,077.  Thus  accomplishing  in^the  year  1852,  the  voyage  by  sailing,  the  one  within  38,  the  other 
wilhin  16  miles,  of  the  distance  which  by  calculation  in  1849,  it  was  predicted  they  would  have  to  accomplish. 

AII  the  maritime  nations  of  the  world  have  been  invited  by  the  United  States  Government  to  co-operate 
with  us  in  making  observations  at  sea,  according  to  an  uniform  plan,  and  in  keeping  abstract  logs  for  the  Wind 
and  Current  Charts ;  and  with  the  view  of  enlisting  the  services  of  private  shipmasters,  under  foreign  flags,  in 
his  undertaking,  I  am  authorized  by  Mr.  Dobbin,  the  Secretary  of  the  Navy,  to  place  the  merchant  service  of  all 
friendly  nations  upon  the  same  footrng  with  regard  to  the  Wind  and  Current  Charts,  which  American  shipmasters 
occupy.  That  is,  any  merchant  captain,  whatever  be  the  flag  he  sails  under,  who  will  agree  to  keep  and  fumish 
an  abstract  log  of  every  voyage  according  to  the  form  prescribed  at  pp.  486-487,  and  on  the  terms  set  forth  at  p. 
485  of  this  work,  will  be  furnished  therefor,  with  a  copy  of  these  Sailing  Directions  and  of  such  sheets  of  the 
charts  as  relate  to  his  cruising  ground. 

Therefore,  before  applying  for  the  charts,  each  master  should  furnish  himself  with  at  least  one  good 
chronometer,  one  good  sextant,  two  good  steering  oompasses,  a  marine  barometer  and  three  air  and  water 
thermometers.     I  say  at  Uast,  because  this  is  the  smallest  outfit  of  instruments  that  can  enable  the  navigator 
properly  to  perform  his  part  of  the  agreement, 
National  Observatort,  5th  April^  1853. 
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More  about  the  Amtralian  and  other  passages  in  the  Paci/ic — vide  pp.  464,  etc. 

The  United  States  and  Australia  are  antipodal.  A  diameter  of  the  earth  having  one  end  in  the  Atlantic 
upon  the  parallel  of  38°  N.  at  its  intersection  with  ihe  meridian  of  35°  W.  would  have  the  other  nearPort 
Philip,  New  South  Wales.  It  wili  therefore  be  perceived  how  that  the  meridians  of  many  places  in  Am«>rica 
being  followed  to  the  South  Pole,  and  thence  onward,  would  guide  one  to  various  places  in  New  Holland. 

Thus  the  sarae  meridian  line  which  passes  through  Eastport  in  Maine,  being  continued  on  the  other  side 
of  the  world,  will  be  found  to  pass  near  the  Swan  river  settlement  of  the  great  Gold  Continent. 

This  meridian  is  a  great  circle,  and  it  therefore  represents  the  shortest  distance  between  any  two  places 
that  are  situated  upon  it. 

Hence  it  will  be  perceived  that  the  great  circle  from  New  York  to  Australia  passes  very  nearly  through 
the  axis  of  South  America,  thence  south  through  the  Antarctic  regions,  and  so  on  northwardly  again  till  it 
reaches  this  modern  Ophir. 

But  this  route  is  impracticable  to  the  navigator,  and  it  is  therefore  useless  to  give  him  sailing  directions 
for  it. 

Let  us,  however,  look  for  one  which  being  practicable  will  be  found  to  deviate  as  little  as  possible  from  the 
great  circle,  and  which,  moreover,  all  things  being  considered,  oflers  to  vessels  in  the  Australian  trade  from 
Europe  as  well  as  from  the  United  States,  the  fairest  prospect  of  the  most  speedy  passages.  Having  found 
such  a  route,  I  propose  to  give  those  navigators,  whether  American  or  European,  who  are  cooperating 
with  me  in  collecting  data  for  my  researches,  the  benefit  of  additional  sailing  directions  for  Australia^  or 
at  least  such  further  suggestions  with  regard  to  the  passage  as  I  at  present  feel  prepared  to  make. 

As  the  great  circle  from  New  York  to  Port  Philip  passes  through  South  America,  and  as  Ihe  land 
blocks  the  way  so  that  ships  cannot  go  west  of  that  meridian,  we  must  look  to  the  eastward  of  it  for  Ihe  mo»t 
practicable  route. 

Cape  St.  Roque  and  Port  Philip  may  be  considered  for  all  our  present  purposes  to  be  actually,  as  in 
reality  they  nearly  are,  on  the  same  meridian.  To  find  the  great  circle  distance  between  two  such  places,  we 
have  but  to  add  the  co-latitude  of  one  to  the  co  latitude  of  the  other,  and  their  sum  gives  what  is  sought. 
Thus  the  co-Iatitude  of  the  St.  Roque  is  84°  32',  and  of  Port  Philip  51°  41',  the  sum  of  which  is  136°  13'. 

It  will  suit  the  purposes  of  illustration  better  to  count  from  the  equator  in  the  Atlantic  at  its  intersection 
with  the  meridian  of  St.  Roque  (35°  24')  from  which  point  the  great  circle  distance  to  Ausiralia  is  8,501 
miles. 

Now  all  ships,  whether  from  North  America  or  Europe  that  are  bound  into  the  southem  hetnisphere  are 
advised  to  cross  the  line  to  the  eastward  of  35°  24',  (west.)  Therefore  this  great  circle  is  not  yet  far  enough 
to  the  eastward  for  the  navigator.  Suppose,  then,  the  average  crossing  place  in  the  Atlantic  to  be,  as  it  nearly 
is,  in  30°  west :  let  us  start  the  great  circle  from  this  point.  Frora  this  crossing  to  Port  Philip,  the  most  remote 
parallel  touched  by  the  great  circle,  is  about  84°  S.  near  its  intersection  with  the  meridian  of  60°  E.,  and  the 
distance  to  Australia  is  8,482  miles. 
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^^  Here,  then,  is  a  ship  under  canvass,  and  with  the  winds  alone  as  a  propelling  power,  and  with  a  crew, 
too,  so  short,  the  captain  informs  me,  that  she  was  but  half  manned,  accomplishing,  in  twenty-two  days,  thc 
enormous  run  of  six  thousand  two  faundred  and  forty-five  miles,  (one-fourth  the  distance  round  the  earA,)  aiid 
making  the  daily  average  of  two-hundred  and  eighty-three  statute  miles  and  nine-tenths  (283.9).  During 
eleven  of  these  days  consecutively,  her  daily  average  was  three  hundred  and  fifty-four  statute  miles ;  and 
during  four  days,  also,  consecutively,  she  averaged  as  high  as  three  hundred  and  ninety-eight  and  three  quar- 
ter  statute  miles. 

"  From  noon  of  one  to  the  noon  of  the  next  day,  the  greatesl  distance  made  was  three  hundred  and  sixty- 
two  knots,  or  four  hundred  and  nineteen  miles,  and  the  greatest  rate  reported  by  the  captain,  is  eighteen  knots, 
or  twenty-one  statute  miles  the  hour.     This  is  pretty  fair  railroad  speed. 

**The  greatest  distance  ever  before  performed  from  noon  to  noon  on  the  ocean,  was  374  knots,  (433^  &rt;atute 
miles,)  by  the  clipper  ship  "Flying  Cloud,"  in  her  celebrated  passage  of  eighty-nine  days  and  twenty-one  hours, 
to  San  Francisco,  in  1851,  and  which  yet  stands  unequalled.*  I  say  from  iwen  to  noony  because  from  noon  to 
noon  was  not,  witheitherofthese  ships,  the  exact  measure  of  twenty-four  hours.  The  "Flying  Cloud"  was  go- 
ingto  the  northward  and  wcstward,  and  on  the  day  of  her  great  run  she  made  four  degrees  forty*six  minutes 
of  longitude — which  in  time,  is  nineteen  minutes  four  seconds — that  is,  her  noon  to  noon  for  that  daj  was 
twenty-four  hours,  nineteen  minutes,  four  seconds.  On  the  other  hand,  the  "Sovereign  of  the  Seas"  was  steer* 
ing  to  the  eastward,  and  on  the  day  of  her  great  run,  she  made  eight  degrees,  forty-four  mtnutes  of  loagitude — 
which  in  time  is  thirty-four  minutes,  fifty-six  seconds — that  is,  her  noon  to  noon  for  that  day,  was  only  twenty- 
three  hours,  twenty-five  minutes,  four  seconds  long.  Thus  the  "Flying  Cloud's"  run  ib  twenty-four  hours, 
nineteen  minutes,  four  seconds,  was  433i  statute  miles;  and  the  other,  419  statute  miies  in  twenty-three  hours, 
twenty-five  minutes,  fourseconds. 

"Reducing  these  runs  each  to  the  performance  pro  rata  according  to  the  log,  for  twenty  four  hours,  we  havc 
for  the  former  ship  427.5,  against  437.6  by  the  latter — that  is,  the  best  twenty-four  consecutive  hours  run  by 
the  *'  Sovereign  of  the  Seas,"  exceeds  the  best  consecutive  twenty-four  hours  of  the  "  Flying  Cloud,"  only 
by  the  one-tenth  part  qfone  mile.  These  two  ships  are  certainly  par  nobile — but  the  great  day's  performancc 
of  each  does  not  prove  the  "Sovereign  of  the  Seas"  to  be  a  faster  ship  than  the  "  Flying  Cloud." 

*  NoTE. — Since  this  was  written  I  have  received  from  the  owners  a  copy  of  the  Abstract  Log  of  the  ship  **  N.  B.  Palmer/'  (Chailea 
P.  Low,)  from  New  Vork  to  San  Francisco,  in  185^,  and  which  abatract,  this  letter  has  called  forth.  Never  havingaeen  or  heard  of  ii 
before,  I  extract  as  follows  : 

"  May  25th,  1852.  Lat.  370  46',  Long.  61°  20'  W.;  distance  220  milea;  strong  breeze,  high  head  sea. 

**  May  asth.  Lat.  360  32',  Long.  53^  10';  distance  390  miles  ;  stiff  breeze  thoughout  the  day,  made  390  miles  in  24  kotirs." 

Thifl  ship  was  steering  to  the  eastward,  but  it  appears  by  the  above  quoted  positions  on  the  25th  and  26th,  that  her  distance  was  397 
— ^not  390  milea — from  noon  to  noon,  which  in  her  case,  was  23h.,  27m.,and  20s.;  for  herdifferenceof  longitude  in  time  consequent  upOR 
thifl  day's  run  wus  32m.  408.  Now,  according  to  her  distance  of  the  previona  day,  she  went  at  the  rate  of  5  miles  in  32m.  408.,  whicli 
according  to  this  abstract,  gives  that  ship  the  enormous  disunce  of  402  nautical  miles,  or  465  «tatute  miJes  and  6  tenths  in  24  bours ! 

It  is  very  deairable  that  shipmasters  who  are  co-operating  with  me  should,  wben  they  record  such  enormous  days'  mns,  report  as  to 

particulars.    I  wili  be  obliged  to  them,  therefore,  whenever  their  run  exeeeds  300  miles  a  day,  if  they  would  send  me  not  only  a  trana* 

cript  from  the  Log-slate,  of  the  courses  and  distances  for  ihat  day,  but  a  copy  also  of  the  sights  both  for  Long.  and  Lat.,  by  which  the 

plac€  of  the  ship  was  eBtablished  for  the  day  previous,  the  day  of,  and  ihc  day  afier,  \}\t  great  ruu.     In  eending  thc  sights,  they  uhould 

uott  foigct  to  statc  evror  aiid  ratc  of  Clironomcter. 
S.  6 
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"  The  **Sovereign  of  the  Seas'^  had  in  her  favor  thal  long,  roUing  swell  from  the  westward,  that  is  peculiar 
tohighsouthern  latitudes,  and  which  helped  mightily  to  heave  her  along.  All  seainen  who  have  doubled  Cape 
Hom  know  what  it  is;  I  need  not  describe  it. 

"  It  is  true  the  "Flying  Cloud"  on  her  great  day,  had,  "during  the  latter  part,strong  gales  and  high  seas  run- 
ning;"  still  those  "high  seas^*  were  not  like  that  long  roUing  Cape  Horn  swell  that  comes  from  the  westward  with 
such  a  heaving  force,  and  which  had  been  chasing  the  "Sovereign  of  the  Seas'*  steadily  for  ten  days. 

"On  the  other  hand,  it  may  be  urged  in  favor  of  the  Iatter,that  she  wasshort  handed,  and  deeplyladen, 
with  foretopmast  disabled,  and  jury  topgallant  mast.  Her  abstract  log,  it  should  also  be  mentioned,  says  noth- 
ing  as  to  the  force  of  the  wind,  the  heave  of  the  sea,  or  the  sails  set,  while  that  of  the  "Flying  Cloud"  is  quite 
full  upon  these  points. 

**  Through  I  am  unwilling,  therefore,  to  decide  against  the  **FIying  Cloud"  as  to  the  greatest  day*s  n\n  ever 
made,  it  is  clear  that  her  competitor  has  borne  offthe  palm  as  to  the  length  of  time  for  which  she  has  kept  up 
her  great  speed.  Her  log  stops  May  3d,  latitude  35  deg.  16  min.  N.,  432  nautical  miles  in  a  straight  line  from 
Sandy  Hook. 

**  Taking  it  therefore  for  the  seventy-nine  days  for  which  she  gives  it,  and  stating  the  distance  by  straight 
line  from  herplace  at  noon  of  one  day  to  the  noon  of  the  next,  it  appears  that  her  daily  average  was  227  sta- 
tute  miles,  makingthe  whole  distance  sailed  duringthe  interval  to  be  17,597  statute  miles,  which  gives  for  can- 
vass  the  remarkable  achievement  of  accomplishing  a  distance  more  than  two-thirds  of  that  which  it  requires  to 
encircle  the  earth,  at  the  average  rate  of  nine  miles  and  upwards  the  hour  for  1,896  consecutive  hours. 

"  As  I  write  this,  the  abstract  of  another  ship,  the  "Comet,**  E.C.  Gardner,  from  San  Francisco  to  New  York, 
is  received.  She,  too,  has  made  an  extraordinary  run.  She  made  the  passage  in  83^  days,  sailing  during  the 
interval  17.496  statue  miles,  and  averaging  210  miles  a  day.  She,  however,  except  merely  by  doubling  Cape 
Horn,  did  not  run  through  the  region  of  the  trade  like  winds  and  heaving  swells  of  the  South  Pacific,  whichfa- 
vored  the  "Sovereign  of  the  Seas"  to  such  an  extent;  and  therefore  no  fair  comparison  can  be  made  as  to  the  rel- 
ative  sailing  qualities  of  these  two  ships."         •         •         • 

"  But  the  "Flying  Dutchman,'*  Capt  Hubbard,  held  her  a  beautiful  race.  This  is  a  clipper,  and  sailing  one 
day  only  before  the  "Comet,"  had  a  run  of  84  days  from  San  Fiancisco  to  the  offings  of  New  York. 

"  In  38  days  from  port,  she  doubled  the  Cape.  She  did  not  get  regularly  into  the  famous  N.  W.  trades  of 
the  southern  hemisphere  until  she  reached  the  parallel  of  60°  S.;  She  then  flew  with  them  around  ihe  Cape, 
and  carried  them  to  34°  in  the  South  Atlantlc  as  per  the  following  extract  from  her  log : 

"  March  19th,  1863.  Lat.  at  noon  51°  W  S  ;  Long.  at  do.  85°  09^^.;  bar.  30.2 ;  ther.,  air  51°,  wa- 
ter  48°;  wind  (for  three  parts  of  the  day)  N.  N.  W.,  N.  W.,  N.  W.     Fresh  breezes  and  cloudy. 

"March  20th.  Lat.  53°  53'  S.;  Long.  79°  03'  W.;  bar.  30.00;  ther.,  air  50°,  water  47°;  wind  (for  the 
three  parts  of  the  day,)  N.  N.  W.,  N.  W.,  N.  W.     Fresh  breezes  and  cloudy. 

"  March  21st.  Lat.  56°  25^  S.,  Long.  72°  13'  W.;  bar.  29.65;  ther.  air  48°,  water  44°;  wind,  for  the 
three  parts  of  (he  day,  N.  W.,  N.  W.,  N.  W.;  fresh  breezes,  and  cloudy. 
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«  March  22d.  Lat.  66^  AQf  S ;  Long.  64^  18'  W. ;  bar.  29.60;  ther.,  air  45^,  \vater  44°,  wind  (for  the 
three  parts  of  the  day,)  N.  W.,  N.  W.,  N.  W.  First  and  middle  part  fresh  breezes,  north,  rain;  last  part  mod- 
erate. 

«'  March  23d.  Lat.  65°  17'  S;  Long.  58°  25^  W;  bar.  29.70;  ther.,  air  44°;  wind  (for  the  three  parts  of 
the  dajr,)  W.  S.  W.,  N.W.,  N.  N.  W,;  First  and  middle  part  moderate  winds  and  clear,  last  part  foggy, 
with  fresh  breezes. 

"  March  24th.  Lat.  65°  52^  S.,  Long.  52°  42^  W.;  bar.  29.70;  ther.,  air  45°,  water  43°;  wind  ^for  the 
three  parts  of  the  day,)  W.  N.  W.,  N.  W.,  N.  W.  First  part  fresh  breezes  and  squaBy  with  rain  and  foggy* 
Many  whales  in  sight.     Middle  and  last  part  moderate. 

"  March  25th.  Lat.  51°  06'  S.,  Long.  47°  12^  W.;  bar.  29.85;  ther.,  air  46°,  water  41°;  wind  (for  the 
three  parts  of  the  day,)  N.  W.,  W.  N.W.,  West.  First  and  roiddle  parts  moderate  wind  and  variable  with  fog. 
Latterpart  light  winds  and  cloudy. 

"  March  26th.  Lat.  49°  39^  S.,  Long.  43°  29^  W.;  bar.  29.95;  ther.,  air  43°,  water  42°;  wind  (for  the 
three  parts  of  the  day,)  W.  N.  W.,  W.  N.  W.,  S.  W.     Moderate  winds  and  fog  all  these  24hours. 

"March  27th.  Lat  48°  04'  S.,  Long.  38°  OS'  W.;  bar.  29.85;  ther.,  air  50°,  water  59°;  wind  (for  the 
three  parts  of  theday,)  N.  by  W.,  N.  W.,  N.  W.  First  part  moderate  winds  and  cloudy,  middle  and  last 
parts  fresh. 

"  March  28th.  Lat.  48°  3&  S.,  Long.  33°  04'  W;  bar.  29.90;  ther.,  air  48°,  water  45°;  wind  (for  the 
three  parts  of  the  day,)  N.  W.,  N.  W.,  N.  W.  by  W.  Strong  breezes  and  cloudy  these  24  hours.  An  E. 
S.  E.  sea  running. 

"  March  29th.  Lat.  40°  38'  S ;  Long.  30°  07'  W. ;  bar.  30.00 ;  ther.  air  56°,  water  67°  :  winds  for  the 
three  parts  of  the  day,  N.  N.  W.,  N.  W.,  N.  W :  fresh  breezes  and  cloudy  all  these  24  hours. 

«  March  30.  Lat.  38°  12^  S.,  26°  14'  W.;  bar.  30.17;  ther.  air  65°,  water  62°:  wind,  three  parts,  N.  by 
W.,  N.  and  N.  E.;  moderate  winds,  unsteady  with  strong  pufis. 

«  March  31st.  Lat.  37°  36' ;  27°  46'  W. ;  bar.  30.02 ;  ther.,  air  64° ;  water  62°:  wind,  three  parts,  N. 
by  W.,  N.  W.,  N.  W.  by  N.:  fresh  breezes,  and  unsteady  with  rain. 

«  April  Ist.  Lat.  35°  24'  S.,  25°  24'  W. ;  bar.  30.15 ;  ther.,  air  66°,  water  65°:  wmd,  throu^out  N.  N.  W.: 
first  part,  fresh  breezes  and  squally  with  rain  ;  rest  moderate  and  clear. 

"  April  2d.  Lat.  34°  21'  S.,  24°  25^  W. ;  bar.  30.17  ;  temp.  air  72°;  water70°.  Winds,  the  three  parts, 
N.  N.  by  W.,  N.;  moderate  breezes,  and  unsteady. 

"  April  3d.  Lat.  32°  58^  S.,  26°  34';  bar.  30,08;  temp.  air  69°;  ws^er  69°;  winds,  the  three  parts,  N., 
N.  by  E.,  N.  N.  W;  first  pait,  fresh  breezes  and  cloudy;  middle,  moderate  and  clear;  latter  part,  foggy." 


She  did  not  clearthe  <^  Horse  Latitudes  "  b  which  she  now  found  herself,  until  the  6th,  whei^  s)ie  reached 
the  parallel  of  29^.     She  then  took  the  winds  with  easting  in  them. 
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The  "Comet,"  Capt.E.C.  Gardoer,  which  sailed  from  San  Francisco  the  day  after  the  "Dutchman,''  reached 
the  region  of  these  Mrinds  in  the  Pacific,33  days  out  in  50^  south,  and  also  carried  them  as  per  extract  from  her  log : 

"  March  I8th.  Lat.  49°  &&  S.;  Long  98°  4&  W.;  bar.  29.75;  water  47°,  air  65°.  Winds,  first  part  N.  E.; 
mtddle  and  latter  parts,  North.     Strong  breezes  and  overcast  weather,  with  light  rain  and  tbick  roist. 

**March  19th.  Lat.  53°  05^  S.,  Long.  94°  45^  W.;  bar.  29.68;  air  54°,  water  46°;  wind  (for  the  tliree 
parls,)  N.,  N.  W.,  N.  W.     Brisk  breezes,  and  overcast  weather  with  light  rain  and  thick  inist. 

"  March  20th.  Lat.  54°  2(y  S.,  Long.  89°  4(y  W.;  bar.  29.32;  air  48°,  water  44°;  winds(for  the  three 
parts,)  North,  N.  N.  E.  variable.     Brisk  and  moderate,  first  and  middle  good  weather,  latter  rainy  and  variable. 

**  March  2l8t  .Lat.  56°  45^  S.;  Long.  83°  2(y  W. ;  bar.  29.15 ;  air  48°  ;  water  44°  :  wind,  for  the  three 
parts,  N.  £•  N.,  N.  W :  brisk  breezes  and  variable  weather,  mist,  fog,  rain,  &c.,  &c. 

"  March  22d.  Lat.  68°  50'  S  ;  Long.  75°  35^  W ;  bar.  29.18 ;  air  ^° ;  water  42° :  wind  thoughout  N.  W : 
strong  gales,  with  some  very  good,  and  some  very  bad  weather ;  bar.,  at  12  M.,  28.98. 

«  March  23d.  Lat.  58°  40^  S. ;  Long.  66^  3(y  W. ;  bar.  29.25 ;  air  46°,  water  40° ;  wind  thoughout  N. 
W, :  strong  breezes  and  good  weather;  ends  rainy. 

«  March  24th.  Lat.  57°  03'  S. ;  Long.  60°  15^  W.;  bar.  29.26;  air  45°,  water  41° :  wind  thoughout  N. 
W. ;  variaUe  weatfaer,  from  royals  to  double  reefs. 

"March25th.  Lat.  54°  40^  S.;Long.  53°  SO'  W.;  bar.  29.57;  air  43°  ;  water  42°:  winds  thoughout 
N.  W.,  strong  breezes,  and  plenty  of  fog,  some  fine  weather,  smooth  sea. 

««  March  26th.  Lat  53°  OO'  S. ;  Long.  49°  35^  W.;  bar.  29.40 ;  air  44°,  water  41° ;  winds  thoughout  N. 
W. ;  strong  gales  and  thick  weather. 

"  Marcb  27th.  Lat  51°  6S/  S. ;  Long.  46°  40^  W. ;  bar.  29.55;  air  41° ;  water  40°;  winds,  for  three 
parts,  N.  W.  and  calm :  thick  dirty  weather. 

"  March  28th.  Lat.  49°  SO'  S.;  Long.  40°  lO'  W.;  bar.  29.40 ;  air  45°,  water  41° :  winds,  for  three  parts, 
N.,  N.  W.,  and  W. ;  light  winds;  strong  gales;  and  brisk  breezes,  with  variable  weather,  ends  fine. 

"  March  29th.  Lat.  48°  05^  S ;  Long.  37°  40  W. ;  bar.  29.35 ;  air  49°,  water  49° :  winds,  for  three  parts, 
W.  N.  W.,  N.  by  W.,  N.  W  ;  moderate  breezes,  light  airs,  and  strong  gales  j/n^,  thickj  rainy. 

"  March  30th.  Lat.  46°  45^  S. ;  Long  37°  40^  W. ;  bar.  29.52 ;  ak  53°,  water  51° ;  winds,  for  the  three 
paHs,  N.  W.,  S.  W,,  S.  W. :  heavy  gales,  and  light  airs,  thick  ram  and  fine  weather.     Variety. 

«  March  31st  Lat  46°  lO'  S. ;  Long.  35°  40^  W. ;  bar.  29.30;  air  51°,  water  50°  :  winds,  for  the  three 
parts,  calm,  N.  N.  E.,  N.  W.  by  N.     F.  P.  Fine  weather,  latter  strong  gales  and  thick  weather. 

«  April  Ist  Lat.  44°  20^  S.,  Long.  33°  55^  W.;  bar.  29.45;  air  51°,  water  49°— winds  (for  the  three 
parts,)  N.  N.  W.,  N.  N.  W.,  and  S.  W.  F.  and  M.  strong  breezes  and  thick  weather— latter  light  airs  and 
passing  fog  clouds. 

"  April  2d.  Lat  43°  35^  S,  Long.  33°  55  W.;  bar.  29.70 ;  air  49°,  water  47°-  winds  (for  the  three  parts, 
southeast  calm.     Light  airs  and  calm  with  fog,  and  some  fine  weather.    A  high  seafrom  JV.  W. 
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"  April  3d.  Lat.  42°  2(y  S.;  Long.  32°  !&  W.;  bar.  29.55;  air  53°,  water  51°— winds  (for  the  three 
parts,)  calm,  North,  N.  W.     Light  airs  and  strong  breezes  with  fine  weather. 

"  April  4th.  Lat.  40°  Off  S.,  Long.  31°  4(y  W.:  bar.  29.75;  air  58°,  water  58°— winds  (for  the  three 
parts,)  N.  W.,  West,  W.  N.  W.  Strong,  moderate  and  light  winds  with  very  variable  weather. 

"  April  5th.  Lat.  38°  W  S.,  Long.  29°  Off  W.;  bar.  29.80;  air  61°,  water  63°— winds  (for  the  three 
parts,)  West,  W.  N.  W.,  N.  N.  W.     Light,  moderate,  and  fresh  breezes  wilh  good  weather. 

"  April  6th.  Lat.  36°  39^  S.  Long.  28°  13'  W.:  bar.  29.82 ;  air  63°,  water  65°— winds  (for  the  three 
parts,)  W.  N.  W.,  W.  and  W.  S.  W.    Strong,  moderate  aini  light  winds,  with  good  weather.  A/ew  squalh. 

"  Apri)  7lh.  Lat.  33°  11'  S.,  Long.  28°  15^  W.;  bar.  29.95;  air  66°,  water  68°— winds  (for  the  three 
parts,)  West,  W.  N.  W.,  W.  N.  W.     Light  winds  and  fine  weather.     A  high  swell  from  S.  W." 


South  of  tbe  calms  of  Capricorn,  the  winds  are  the  same  all  round  the  world.  Taking  them  on  meridian  of 
the  Cape  of  Good  Hope,  a  fast  ship  may  run  with  them  to  the  eastward,  averaging  upwards  of  200  miles  a 
day  all  the  way  round  to  Capc  Horn. 

Capt.  McKay  in  his  passage  of  82  days  in  the  "  Sovereign  of  the  Seas,"  from  the  Sandwich  Islands  to 
New  York,  carried  the  S.  E.  trades  down  to  the  parallel  of  45°  South.  There  he  found  the  baflSing  winds 
peculiar  to  the  "  Horse  Latitudes  ;'*  after  crossing  the  parallel  of  48°  he  cleared  this  bdt  and  took  the  famous 
westerly  winds  which  wafted  him  along  so  finely. 

There  is  warm  water — an  Australian  gulf  stream — ^to  be  crossed  or  drifted  along  with,  between  Port 
Philip  and  Cape  Hom.  In  the  paper  on  the  Gulf  Stream,  which  is  referred  to  at  p.  55  of  this  work,  the  exis- 
tence  of  such  a  body  of  warm  watcT  was  theoretically  pointed  out.  The  abstract  log  of  the  "  Sovereign  of 
the  Seas''  gives  me  practical  proof  of  its  existence,  as  the  following  extract  wili  show : 


Date. 

Lat.S. 

Long.  W. 

Temp.  Air. 

Temp.  WaUr. 

o    t 

O       / 

o 

0 

March    8 

47.49 

153.30 

70 

70 

9 

48.26 

156.23 

67 

65 

10 

48.25 

151.24 

65 

65 

11 

48.15 

143.44 

60 

60 

12 

48.19 

136.32 

60 

62 

13 

48.40 

129.19 

40 

43 

14 

48.58 

125.00 

43 

42 

Here  is  a  change  of  19°  in  the  temperature  of  the  water  in  one  day's  run  ;  and  from  the  parallel  of  47° 
49^  to  that  of  48**  40^,  though  the  difference  of  latitude  is  less  than  one  degree,  the  difference  in  the  tempe- 
rature  of  the  water  is  28°  ! 

I  shall  not  now  stop  to  investigate  the  genesis  of  this  warm  water  and  warm  current ;  suflice  it  for  our 
present  purposes  to  say,  it  receives  its  warmth  ia  the  equatorial  regions,  but  whether  in  the  Indian  ocean,  or 
in  the  torrid  zone  of  the  Pacific,  it  is  immaterial  for  our  present  purposes.     We  know  it  comes  from  warmer 
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latitudes  than  those  in  which  the  ^^  Sovereign  ofthe  Seas  "  found  it,  and  therefore  it  has  southing,  and  if 
southing,  probably  easting  also,  in  its  course. 

In  like  mannei,  the  cold  water  into  whichthis  ship  ran  from  the  warm,  we  may,  for  like  reasons,  suppose 
to  come  from  towards  the  polar  regions,  and  to  be  bound  probably  to  the  coast  of  Peru,  there  to  feed  that 
remarkable  current  which  was  discovered  by  Humboldt,  and  which  runs  up  as  far  as  to  the  Gallapagos 
Islands,  where  it  probably  joins  the  equatorial  current  that  flows  west  from  the  meridian  of  100°  W.  in  the 
torrid  zone  of  the  Pacific ;  and  which,  taking  a  sweep  down  towards  the  Society  Islands,  may  complete  the 
circuit,  and  so  feed  the  warm  current  of  which  I  have  been  speaking.  Is  this  cold  current,  in  46^  or  50°  or 
65°  South,  an  ice-bearing  current  ? 

Vessels  bound  around  Cape  Hom  from  any  of  the  intertropical  islands  of  the  Pacific,  should  run  south 
through  the  Trades  with  topmast-studding  sails,  make  for  the  trade-Iike  westerly  winds  of  the  South  Pacific, 
and  with  them  run  down  for  Cape  Horn. 

"  Permit  me,''sajs  Capt.  McKay  in  his  letter,  *•  tosuggest  to  you  the  necessity  of  some  sailing  directions 
for  homeward  bound  vessels,  and  especially  from  the  Sandwich  Islands. 

'^  A  large  and  extensive  carrying  trade  is  opened  to  our  ships,  which  will  last  as  long  as  the  polar 
whales  are  to  be  had,  as  very  many  of  the  ships  refit  at  the  Islands,  and  send  their  oil  home. 

^^  As  to  the  part  of  the  route  firom  the  Islands  to  the  variables  but  little  need  be  said,  only  to  caution  masters 
against  trying  to  make  easting  in  the  trade  winds.  The  variable  westerly  winds  are  so  positive,  and  the 
degrees  of  longitude  so  short,  that  it  is  a  great  loss  to  keep  a  ship  close  hauled.  Keep  to  the  leeward  of  all 
islands  in  the  track,  and  give  her  a  good  fuU. 

^^  If  I  had  had  a  full  crew,  and  a  ship  in  fuU  condition,  I  should  have  gone  farther  south  on  a  great 
circle,  and  made  a  shorter  run." 


And  you  would  have  gained  by  it.     Moreover  the  advice,  not  to  attempt  easting  in  the  trades,  is  good. 

I  cannot  do  better,  in  giving  sailing  directions  for  the  voyage  from  the  Sandwich  Islands  to  the  United 
States,  as  Capt.  McKay  requests  me  to  do,  than  quote  firom  his  abstract  log  of  the  "  Sovereign  of  the  Seas," 
the  track  which  that  vessel  made  on  her  famous  run  thence  to  New  York.     I  recommend  it  as  a  guide  to  others. 
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iter.     The  ship  deeply  laden  with  oil,  and  with  fore-topmast 

and  only  being  able  to  set  a  single  reefed  topsail  forward, 

acts  considered,  and  in  addition  to  these,  the  fact  of  having 

ore. 

contrast  favorably  with  the  *'  Celia,'*  which  has  now  almost 
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This  is  a  very  bald  log  tbat  Capt.  McKay  has  returned,  but  I  bave  quoted  it  to  illustrate  tbe  bomeward 
route  from  the  Sandwich  Islands,  and  in  proof  also  of  the  regularity  of  the  N,  W.  winds,  which  about  tbe 
parallel  of  5(P  south  are  found  to  prevail  from  the  meridian  of  the  Cape  of  Good  Hope  around  by  the  East, 
even  to  the  vicinity  of  Cape  Horn. 

Though  Captain  McKay  has  been  very  sparing  of  bis  remarks,  he  has  ncvcrtheless  hit  the  best  route  from 
the  Sandwich  Islands  to  Cape  Horn.  He  made  only  one  mistake  by  the  way  and  that  was  in  getting  from  the 
S.  £.  Trades  through  the  belt  of  Horse  Latitude  weather  into  the  Nortbwest  Trades,  I  may  call  them,  of  the 
Southem  hemispbere. 

In  passing  froni  one  system  of  Trades  to  the  other,  or  from  the  Trades  to  tbe  variables,  there  is  always 
a  debatable  ground  which  belongs  neither  to  Trades  nor  variables.  This  debatable  ground  between  the 
Trades  about  the  Equator  is  called  the  "  Doldrums."  Between  the  Trades  and  the  variables  of  the  extra- 
tropical  regions,  it  is  called  the  "  Horse  Latitudes.*^ 

In  these  debatable  grounds,  calms  and  baffling  winds  are  to  be  expected,  sometimes  of  several  weeks, 
and  often  of  many  days,  and  occasionally  of  only  a  few  hours'  duration.  And  the  rule  for  crossing  these  belts 
is,  whenever  there  is  sea-room,  to  steer  due  North  or  South  according  to  your  destination. 

Therefore,  in  coming  from  the  Sandwich  or  the  Society  Islands  or  California,  to  Cape  Horn,  the  rule 
should  be  to  go  South  as  fast  as  possible,  in  order  to  get  in  the  N.  W.  Trade  wind  region  of  that  ocean 
with  its  heaving  swells.  Until  you  get  into  the  region  of  these  winds,  no  course  can  be  given.  The  best 
passages*are  to  be  made  by  crossing  the  Trades  with  top-roast  studding  sails  set. 

And  in  illustration  of  this  I  have  but  to  refer  again  to  the  abstract  log  of  the  "  Sovereign  of  the  Seas," 
of  the  "  Comet "  and  thc  "  Flying  Dutchman.^  The  two  last,  though  they  lost  the  S.  E.  trades  in  about 
30^,  did  not  get  the  regular  westerly  winds,  for  some  ten  days  afterwards,  near  the  parallel  of  48°  or  50®. 

AII  three  of  these  ships  were  in  this  debatable  ground  of  Capricorn  ia  the  Atlantic,  from  two  to  tbree  days ; 
the  "  Sovereign  of  the  the  Seas'*  mBking  only  68,  84  and  72  miles  a  day;  tbe  "  Comet"  27  and  43  miles 
on  two  successive  days ;  the  ^^  Flying  Dutchman  "  46  and  1U4.  Indeed  it  roay  be  said  that  tbese  sbips  feU 
in  with  the  baffling  winds  of  the  Horse  Latitudes  3d  April,  when  they  lost  the  N.  W.  Trades. 

Returning  therefore  to  the  route  to  Australia  and  thence  horoe  via  Cape  Horn,  I  beg  to  impress  navigators 
with  the  fact  that  I  am  not  prepared  to  speak  as  to  the  ice  that  roay  be  expected  so  low  down  as  the  parallel  of  55^ 
or  60^  south,  between  the  roeridian  of  the  Cape  of  Good  Hope  and  Van  Dieroan^s  land;  and  therefore,  navigatora 
wbo  take  these  Sailing  Directions  for  their  guide,  roust  judge  for  theroselves  as  to  dangers  froro  the  ice  by 
the  route  of  which  I  aro  now  treating.  Abstract  logs  are  entirely  wanting  in  that  region,  and  I  speak  on 
the  faith  of  theoretical  deductions  as  to  tbis  route. 

A  clipper  ship  well  handled  and  with  a  good  streak  of  luck  in  roaking  the  run  from  the  United  States  into 
the  variables  of  the  southern  heroisphere,  will  be  able  now  and  then  to  roake  the  passage  to  Australia  by  this 
route  in  55  days  if  not  in  less  tiroe  ;  but  in  55  days  it  can  be  accoropllsbed  under  canvass  alone.     It  used  to 
be  a  ten  roonths'  voyage. 
8.  7 
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In  thal  Irade,  clipper  ships  will  be  able  to  set  up  a  strong  opposition  to  steamers ;  for  if  we  take  into  ac- 
count  the  increased  distance  that  steamers,  touching  at  the  Cape  of  Good  Hope  and  one  or  two  other  places 
for  coal,  will  have  to  go,  together  with  the  delays  incident  thereto,  we  sball  sre  that  our  clipper  ships  have 
not  much  cause  to  fear  that  steamers  will  ever  run  them  off  the  water  in  the  Australian  trade. 

As  it  has  been  already  remarked,  Australia  and  the  United  States  are  antipodal ;  they  are  about  12000 
geographical  miles  apart,  and  it  is  about  as  near  to  come  via  Cape  Horn  as  it  is  to  go  via  the  Cape  of  Good 
Hope.  The  steamers  therefore  on  their  return  via  the  Cape  of  Good  Hope  have  head  winds  to  contend  with 
for  that  much  of  the  way,  whereas  the  canvass  trader  returning  by  Cape  Horn  has  fair  winds  to  go,  and  fair 
winds  to  come  from  the  Cape  of  Good  Hope  all  the  way  east  even  to  Cape  Horn. 

The  passage  from  Cape  Horn  to  the  United  States  is  sometimes  made  from  forty  to  forty-five  days;  and  Cape 
Horn  may  be  reached  under  canvass  from  Port  Philip  with  these  westcrly  winds  and  long  swells  and  by  keep- 
ing  well  to  the  south  in  twenty  or  twenty-five  days. 

I  nave  gr  eat  confidence  in  the  existence,  regularity  and  force  of  these  N.  W.  Trades  in  the  great  South- 
ern  Ocean,  especially  on  the  polar  side  of  49^  or  50^;  S. 

The  opinion  may  be  rash,  or  the  expression  of  it  may  seem  like  a  boast,  but  be  what  it  may,  I  here 
venture  the  prediction  that  the  round  voyage  from  the  United  States  to  Port  Pbilip  or  Hobarton  and  home 
again,  can  be  made  and  will  be  made  under  canvass  by  the  route  bere  laid  dowh,  in  125  or  130  days ;  or  less. 

Nay,  I  go  further,  for  so  great  is  the  confidence  I  have  in  the  propelling  power  of  these  westwardly  Trades 
of  the  extra-tropical  South — and  venture  the  opinion  that  a  voyage  of  circumnavigation  can  be  accomplished 
by  this  route  in  less  time  than  the  passage  has  ever  yet  been  made  by  clipper  ships  from  New  York  or  Boston 
to  San  Francisco. . 

May  Uth,  1853. 
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It  will  be  as  well  foi  the  navigator  who  is  aiining  for  a  quick  passage — and  who  in  these  times  is  not? — lo 
notice  how  this  great  circle  from  the  Line  in  30^  W.  runs.  It  crosses  the  parallel  of  10°  S.  in  28°  48'  W. ; 
of  20°  in  27°  31'  W. ;   of  30°  in  26°  03'  W.;  of  40°  in  24°  16'  W. ;  and  of  50°  in  21°  50^  Wesi,  &c. 

This  route  is  also  impracticable,  for  it  takes  one  too  far  south.  But  it  will  serve  as  a  guide  to  another 
which  will  enable  the  navigator  to  take  the  nearest  route  that  is  practicable. 

Vessels  that  are  bound  south-eastwardly,  after  crossing  the  Line  in  30°  west,  can  generally,  reach  without 
being  pinched  by  ihe  way,  30°  S.  between  30°  and  35°  west.  The  great  circle  distance  thence  to  Port  Phiiip 
is  about  6,700  miles.  But  if  a  vessel  do  not  go  south  of  55°  S.,  she  cannot  accomplish  the  passage  from  the 
parallel  of  30°  in  the  South  Atlantic  in  less  than  7,400  miles.  It  will  be  observed  that  since  a  vessel  cannot 
make  south-easting  in  the  S.  E.  trades,  that  vessels  crossing  the  Line  in  30°,  or  indeed  on  any  other  meridian 
will  find  themselves  generally  forced  a  little  to  the  westward  of  the  great  circle  to  Port  Philip  from  the 
point  of  equatorial  crossing,  be  that  upon  what  meridian  it  may. 

The  raajority  of  vessels  bound  around  the  Cape  of  Good  Hopecross  the  meridian  of  20°  W.,  between  the 
parallels  of  30°  and  35°  S.  Here  they  generally  aim  to  make  a  course  a  little  to  the  south  of  east.  But  tbe 
great  circle  route  to  Australia  would  require  them  to  pass  the  parallel  of  70°  S.  before  crossing  this  meridian 
of  20°  W.  Therefore  the  course  of  the  Australian-bound  vessel  between  the  parallels  of  30°  and  35°  S., 
so  far  from  being  a  little  to  the  south  of  east,  is  only  a  little  to  theeas^  of  south.  The  two  routes  go  off  nearly 
at  right-angles,  and  therefore  Australian  bound  vessels  do  not  care  to  make  so  much  easting  in  the  trades  as 
do  those  vessels  that  desire  either  to  touch  at  or  doubIe'cIose  around  the  Cape;  consequenlly  it  is  no  object 
with  them  to  hug  the  trades  as  close  as  the  Cape  or  India  bound  vessels  do. 

Here,  then,  as  you  clear  the  belt  of  S.  E.  trade  winds,  there  is  a  fork  in  the  routes.  The  vessel  bound 
to  or  around  the  Cape  going  to  the  east,  but  she  whose  destination  is  for  the  gold  fields  South,  should 
stand  on  to  the  southward,  not  thinking  of  hauling  up  to  the  eastward  until  she  clears  the  calms  of  Capri- 
corn,  and  finds  herself  well  within  the  region  of  the  trade-Iike  westerly  winds  of  the  southern  hemisphere. 

She  may  then  begin  to  edge  away  and  to  haul  up  gradually  to  the  eastward,  crossing  50°  S.  in  about  10° 
west,  and  reaching  the  parallel  of  55°  near  the  meridian  of  20°  E.  Upon  this  parallel  (unless  experience 
shall  prove  that  she  may,  without  inconvenience  as  to  ice  and  weather,  go  still  farther  south,  and  the  farther 
south  the  shorter  the  distance),  she  should  run  along  till  she  crosses  tlie  meridian  of  100°  east,  when  she  may 
begin  gradually  to  edge  up  for  her  port,  but  still  keeping  to  the  right  of  the  rhomb-Iine  on  her  chart  that  leads 
to  it. 

Hence  it  will  be  perceived  that  Australian  bound  vessels  have  nothing  to  do  with  the  Cape  of  Grood 
Hope ;  they  do  not  wish  to  go  within  scarcely  a  thoiisand  miles  of  it. 

The  best  crossing  place  of  30°  south  that  the  S.-E.  trades  will  generally  allow  for  the  Australian  route  is 
about  32°  W. — a  few  degrees  more  or  less. 

The  great  circle  from  this  crossing  to  Port  Philip  will  give  the  navigator  a  very  coriect  idea  as  to  the  best 
course  for  him  to  pursue  after  reaching  30°  S.  at  the  crossing  above  mentioned. 
a  4 
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The  distance  from  it  to  Port  Philip  is  about  6,700  miles, the  arc  of  the  great  circle  crossing  the  prime  meridian 
between  the  parallels  of  70^  and  75°  S.,  the  meridian  of  55®  east  between  the  parallels  of  80®  and  82®  S. 
Here  it  reaches  its  greatest  southern  declination,  and  begins  then  to  incline  northwardly. 

Australia  bound  vessels,  therefore,  are  advised,  after  crossing  the  equator  near  the  meridian  of  30®  W. — 
say  between  25®  and  32®,  as  the  case  may  be — to  run  down  through  the  S.  E.  trades,  with  topmast-studding- 
sails  set,  if  they  have  sea  room,  aiming  to  cross  30®  south,  generally  somewhere  about  28®  or  30®  W.,  and 
80  on,  shaping  their  course  after  tbey  get  the  winds  steadily  from  the  westward,  more  and  more  to  the 
eastward,  until  they  cross  the  prime  meridian  to  the  south  of  50®,  reaching  55®  south  in  about  20®*east 
Thence  the  best  course — if  ice,  &c.,  wili  allow — is  onward  still  to  the  southward  of  east,  not  caring  to 
get  to  the  northward  again  of  55®  before  reaching  120®  E.  The  highest  latitude  should  be  reached  between 
the  meridians  of  60®  and  80®  east.  The  course  then  is  north  of  east,  gradually  hauling  up  more  and  more  to 
the  north  as  you  approach  Van  Dieman's  Land. 

Such  is  the  best  route  to  Australia. — The  highest  degree  of  south  latitude  (and  as  a  rule  the  farther  you 
go  south,  the  shorter  the  distance)  which  it  may  be  prudent  to  touch,  depending  somewhat  on  the  season  of  the 
year  and  the  winds.  If  the  winds  are  not  good  and  strong,  bear  south  to  look  for  them.  Tn  our  summer,  one 
will  not  have  to  go  so  far  south  to  look  for  these  winds,  as  he  will  in  our  winter.  The  shortest  passages 
therefore  will  probably  be  made  in  the  southem  summer  when  daylight,  the  winds,  ice  and  state  of  the  weather 
are  most  favorable  for  reachinghigh  southern' latitudes. 

Now  the  first  thing  that  will  probably  strike  the  navigator  who  has  not  been  accustotned  to  measure  on  a 
terrestrial  globe  the  distance  between  places,  will  be  the  fact  that  the  Cape  of  Good  Hope,  instead  of  being 
a  sort  of  half  way  station  on  the  road  side  between  Europe  or  the  United  Slates  and  New  HoIIand,  is  some 
thousand  miles  or  more  to  the  northward  of  the  shortest  and  best  route. 

And  the  next  thing  will  be,  that  the  best  crossing  on  the  Equator  for  Australian  bound  vessels  from  the 
United  States  is  not  to  the  eastward,  but  it  is  on  the  same  meridian  which  affords  thc  best  crossing  for  the 
Rio  or  Cape  Horn  bound  vessels. 

Vessels  therefore  bound  to  Australia  from  the  United  States  should  take  the  Rio  route  as  far  as  thc  Equa- 
tor.  Vessels  thither  bound  from  Europe,  should  aim  to  cross  the  Equator  in  about  25®.  Farther  east  would 
take  them  where  the  Equatorial  doldrums  will  prove  troublesome ;  farther  west,  too  far  out  cf  the  way. 

Having  crossed  the  Equator  with  sea  roomand  a  good  offing  from  the  shores  of  Brazil,  the  bestcourse 
for  all,  whether  European  or  American,  is,  as  before  stated,  to  crack  on  through  the  S.E.  Trades  with  topmast 
studding  sails  set,  or  at  any  rate  with  a  clean  rap-full. 

When  these  winds  fail,  as  they  will  do,  from  25®  S.  in  our  summer  and  fall,  to  35®  or  evcn  40®  in  our 
Winter  and  Spring,  and  the  Australian  trader  finds  himself  in  the  '^Horse  Latitudes"  pf  the  southern  hemis- 
phere,  his  course  is  then  due  South  until  he  gets  beyond  thera  and  well  into  the  strong  westerly  winds  of  that 
region. 

These  winds  will  be  found  between  theparallels  of  45®  and  65®  generally,  but  always  between  60®  and 
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65°  or  even  farther  South,  to  prevail  with  great  regularity  and  force  ;  moreover  they  are  accompanied  by  that 
long  rollin»;  swell  jvhich  will  of  itself  help  a  vessd  along  many  miles  a  day. 

Capt.  Cave  of  the  "  Helena,"  the  only  Australian  boundlog  that  I  have  yet  received,  took  these  wester- 
ly  winds  in  Lat.  32°  S.,  Long.  27°  W.  and  with  the  exception  of  two  days  near  the  .Cape  of  Good  Hope, 
did  not  record  a  wind  with  easting  in  it, — but  for  one  day — thence  to  Port  Philip.  From  the  meridian  of  the 
Cape  in  Lat.  39°,  he  had  a  run  of  27  days  to  the  golden  land.  He  kept  along  near  thp  parallel  of  41°  and 
averaged  about  6  degrees  of  longitude  a  day. 

The  *'  Helena's  "  lug  affords  a  very  good  illustration  as  to  the  mistake  which  the  Australian  bound  trader 
is  very  apt  to  make  by  supposing  that  his  route  through  the  South  Atlantic  lies  along  the  usual  track  of  ves- 
sels  bound  around  the  Cape  of  Good  Hope.  The  Australian  route  is  nol  the  Old  India  route  any  further  than 
the  Polar  edge  of  the  S.  E.  tiades. 

With  the  view  of  illustrating  this  fact  as  well  as  the  route,  I  quote  the  ^^  Helena^s "  abstract  log 
from  July  15th,  taking  her  up  in  her  greatest  longitude  West  after  crossing  the  Equator,  which  she  did 
July  4th,  longitude  31°  3(y  West.  She  moroover  appears  to  have  found  the  belt  of  "  Horse  Latitudes*' 
South,  quitc  broad,  for  she  was  in  baffling  winds  from  20°  to  27°  S.,  (5  days.) 


Abstract  Log  of  the  ship  "  Helena^^^  R  H.  CavBy  Commander^  bound/rom  Jfew  York  to  Port  PhiUpf  Aus- 

tralia,  1852. 

"July  15th— Lat.  22°  37'  S.,  Long.  36°  5(y  W;  wlnds  for  the  three  parts,  E.  N.  E.,  E.  N.  E.,  and 
E.  S.  E.;  Light,  baffling — tacked  several  times  this  day— ends  with  baffiing  winds  from  southward ;  tacked  to 
eastward.     Temperatures :  air  74°;  water  73°. 

July  16th— Lat.  23°  44'  S.;  Long.  35°  56'  West— winds  for  the  three  parts  S.  S.  E.;  E.  S.  E.  and 
East.  Light  baffling  winds ;  at  12  midnight,  tacked  to  southward — ends  light.  Temperatures :  air  72°; 
water  70°. 

July  17th.  Lat.  26°  06^  S.  Long.  35°  30^  W.;  winds  for  the  three  parts  E.  S.  E.;  E.  S.  E.,  and  East. 
Light  winds  with  a  smooth  sea  and  clear  weather;  saw  several  sperm  wbales  this  day.  Temperature :  air  72° ; 
water  74°. 

July  18th.  Lat.  27°  35^;  S.  Long.  34°  25^  W.;  windsforthe  three  parte  E.;  E.  N.  E.,  and  N.  E.  by  N. 
Light  winds  at  the  beginning  of  this  day.  At  5  P.  M.  the  wind  hauled  E.  N.  B.  Middle  part,  moderate  winds. 
Ends  the  same.     Temperatures :  air  66°  ;  water  68°. 

July  19lh.  Lat.  29°  52^  S.,  Long.  31°  32^  W.;  winds,  for  the  three  paits  N.  E ;  N.  E.,  and  N.  N.  E. 
Fine  breezes  this  24  hours  witb  clear  weather  and  a  smooth  sea.     Temperatures :  air  62°,  water  64°. 

July  20th.  Lat.  32°  }5^  S.  Long.  27°  39^  W.;  winds,  for  the  three  parts  North,  N.  N.  W.,  and 
N.N.W.     Strong  breezes  this  24  hours  with  cloudy  weather.    Temperatures :  air  60°,  water  62°. 
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July  21st.  Lat.  33^49^8.  Long.  24P  14';  W. ;  winds,  for  the  three  parts,  N.  N.  W.,  N.  W.,  and 
W.  N.  W.     Strong  breezes  with  a  rough  sea.     Temperatures  :   air  57^;  water  54^. 

July  22d.  Lat.  35°  06',  S.  Long.  19°  38',  W.;  winds  during  the  day  W.  N.  W.  'strong  brepzes  wilh 
heavy  squalls  and  hcayy  swell  from  the  Westward.     Temperatures  :  air  57°  ;  water  56°. 

July  23d.  Lat.  35°  12',  S.  Long.  14°  47  W.;  winds  during  the  day,  West.  Begins  with  strong  gales 
from  the  westward  with  a  heavy  sea ;  squally.     Temperatures  :  air  56°;  water  56°. 

July  24th.  Lat.  35°  14',  S.  Long.  10°  28'  W.;  winds  during  the  day,  W.  by  S.  Strong  gales  from 
westward  with  heavy  squalls  and  heavy  sea.     Tempeialures :   air  56°  water  58°.'* 


The  course  of  this  clever  navigator  from  July  I8th  to  24th,  proves  what  I  say.  The  "  Helena^'  was 
aiming  for  the  usnal  track  around  the  Cape  of  Good  Hope.  She  did  not  take  the  fork  in  the  route,  to  which 
I  havealluded  ;  and  by  so  missingher  way,  she  certainly  prolongedherpassage  considerably.  She  should  have 
run  down  with  the  winds  on  her  quarter  upon  a  S.  S.  E.  course  or  there  away,  until  she  got  the  "  Westerly 
Trades,"  the  northern  verge  ofwhich  she  found  July  29th;  that  is,  11  days  after  losing  the  S.  E.  Trades,  and 
near  the  parallel  of  38°  South. 


"  July  25th.  Lat.  36°  11'  S.,  Long.  6°  42'  W.;  air  61°,  water  56°;  winds  for  the  three  part^  S.  W., 
S.  W.,  and  N.  N.  W.  Moderate  winds  with  passing  clouds.  At  2  A.  M.  the  wind  hauled  to  the  Northward. 
Ends  moderate. 

July  26th.  Lat.  36°  53'  S.,  Long  2°  35^  W.,  air  58°,  water  55°  ;  winds  for  the  three  parts,  N.  N.  W., 
N.  W.,  and  W.  N.  W.  Begins  moderate.  At  8  P.  M.  blowing  in  heavy  squalls,  furled  top-gallant  sails  and 
double  reefed  topsails.     At  4  A.  M.  more  moderate,  made  all  sail.     Ends  squally. 

July  27th.  Lat.  37°  46'  S.,  Long.  1°  56'  E.,  air  56°,  water  55°;  winds  for  the  three  parts,  W.  N.  W. 
N. ;  W. ;  moderate  winds.  At  3  P.  M.  blowing  in  heavy  squalls,  furled  light  sails  and  single  rrefed. 
At  7  P.  M.  out  all  reefs,  set  top  gallant  sails — middle  part  moderate.     Ends  the  same. 

July  28ih.  Lat.  37°  33'  S.;  Long.  6°  OO'  E.;  air  56°;  water  55°;  winJs  W.  N.  W.,  throughout; 
baffling  winds  with   heavy  squalls  from  northward  and  westward — middle  part  heavy  hail  squalls.     Ends 

baffling. 

July  29.  Lat.  38°  12'  S.;  Long.  10°  50^  E. ;  air  56°;  water  56°,  winds  N.  W.,  by  W.  throughout; 
stronggales  with  heavy  squalls.  At  9  P.  M.  single  reefed  topsails,  furled  mainsail.  At  2  A.  M.  out  reefs  and 
set  top-gallant  sails.     Ends  squally. 

July  30th.  Lat.  38°  24'  S..  Long.  15°  12'  E.;  air  60°,  water  51°;  winds  W.  N.-W.  throughout.  Strong 
winds  from  the  westward ;  at  12  midnight,  heavy  gales ;  double-reefcd  topsails ;  furled  mainsail,  jib  and 
spanker.     Ends  more  moderate,  made  all  plain  sail. 

July  31st.     Lat.  38°  23'  S.,  Long.  17°  38'  E.,  air60°;  water  51°;  winds  (for  the  three  parts)  W.N.W.; 
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S.  S.  E.;  S.  Blowing  strong,  with  heavy  squalls.  At  4  P.  M.  light  win  Js,  with  beavy  sea.  Middle  part 
squally,  with  rain.     Ends  light,  with  cloudy  weather. 

August  Ist.  Lat.  38°  36'  S.,  Long.  20°  31'  E.,  air  60^;  w.iter  60°  ;  winds  (for  the  three  parts)  from 
S.  to  S.  E.;  Calm ;  East.  First  part  light  bafBing  winds,  with  rain.  At  5  P.  M.  calm  ;  heavy  tide  rips 
through  the  night.  At  5  A.M.  took  a  light  breeze  from  the  eastward,  with  drizzling  rain.  Ends  with 
moderate  winds,  and  a  heavy  swell  from  S.  S.  E. 

August2d.  Lat.  39°  12'  S.,  Long.  23°  34' E.,  air  66°;  water  65°  ;  winds  (for  the  three  parts)  E.; 
N.  E.;  N.  E.  to  N.  Moderate  winds  from  the  eastward,  with  passing  clouds.  At  P.  M.  the  wind  hauled  to 
N.  E.     Ends  moderate. 

August3d.  Lat.  39°  18'  S.,  Long.  27°  49'  E.,  air62°,  water  58°  ;  wind  N.  throughout.  Moderate 
winds  these  twenty-four  hours,  with  passing  clouds,  and  a  smooth  sea. 

August  4th.  Lat.  40°  07'  S.,  Long.  32°  48^  E.,  bar.  29.5;  air  60°;  water  56°  ;  winds  (for  the  three 
parts)  N.;  N.  by  E.;  N.  N.  E.  Begins  with  moderate  winds,  with  passing  clouds.  At  4  P.  M.  strong 
winds.  At  8  P.  M.  coming  on  to  blow  in  heavy  squalls.  At  2  A.  M.  more  moderate.  Ends  with  fine 
breezos  from  N.  N.  E. 

August5th.  Lat.  39°  50*  S.,  Long.  35°  50^  E.,  bar.  29.95  ;  air  58°;  water  56°  ;  winds  (for  the  three 
parts)  N.;  S.  W.;  W.  to  S.  Moderate  winds  from  the  northward^and  eastward.  At  3  P.  M.  calm.  At 
5  P.  M.  took  a  heavy  squall  from  S.W. 

August  6th.  Sun  obscured,  bar.  29.69,  air  56°,  water  54°  ;  winds  (for  the  three  parts)  N.  E.  by 
E.;  N.  E.;  N.  N.  W.  Baffling  winds,  with  rain.  At  midnight  squally.  At  4  A.  M.  more  moderate.  Ends 
baffling  and  squally. 

August  7th.  Lat.  40°  41'  S.,  Long.  44°  01' E.;  bar.  29.70;  air  54°;  water  51°  ;  winds  (for  the 
three  parts)  N.  W.;  W.;  W.  Moderate  winds,  wilh  heavy  squalls.  At  7  P.  M.  heavy  rain,  with  thunder 
and  lightning.  At  11  P.  M.  moderate  winds  from  westward,  and  clearing  up.  Ends  with  strong  gales  from 
westward,  and  squally. 

August  Sth.  Lat.  40°  31'  S.,  Long.  47°  13'  E.;  bar.  29.93;  air  56°;  w.iter  48°  ;  winds  (for  the  three 
parts)  W.;  S.  W.  to  W.;  N.     Strong  winds,  with  passing  clouds." 


Here  she  appears  to  have  got  regularly  into  the  Westerly  Trades.  And  now  it  is  not  difficult  to  cast 
back  and  see  how  much  the  clever  raaster  of  this  ship  would  have  gained,  if  he  had  had  these  sailing 
directions  before  him;  or  if  on  ihe  18th  July,he  had  stood  away  alittle  to  the  eastward  of  South,  reaching  the 
parallel  of  45°  somewhere  about  25°  or  30°  West,  and  then  edging  up  East,  but  still  keeping  lo  the 
southward. 

The  nearer  the  poles  the  shorter  the  degrees  of  longitude. 

Ships  intending  to  take  this  route  should  be  well  manned  and  found,  that  they  may  stand  the  boisterous, 
rolling,  and  rough-weather  nin  that  may  be  expected  along  this  route  of  fair  winds. 
S.  5 


Digitized  by 


Google 


XVIII  THE    WIND    AND    CURRENT    CHARTS. 

''  Augiist  8th.  Lat.  41°  06'  S.,  Long.  52°  28;  barometer  29.80;  air  58°;  water  54°;  winds  (for  Ihe  thiee 
parts,)  W.  N.  W.,  N.  W.,  N.  W. — begins  moderate.  At  4  P.  M.,  strong  breezes — raiddle  part  the  same — 
ends  the  same  with  passing  clouds. 

August  lOth.  Lat.  41°  59^  S.,  Long.  58°  06'  E.;  barometer  29.40;  air  56°,  water  52°;  winds  (for 
ihe  three  parts,)  N.  W.,N.  and  N.  Begins  with  strong  breezes  witb  passing  clouds — middle  pait  strong 
winds.     At  9  A.  M.,  more  moderale — ends  with  strong  gales. 

August  llth.  Lat.  41°  53'  S.,  Long.  62°  22'  E.;  baroraeter  29.09;  air  58°,  water  50°;  winds  (ror  the 
three  parts,)  Norlh,  W.  N.  W.,  W.  N.  W.  Begins  with  strong  gales  with  passing  clouds.  At  4  P.  M., 
blowing  in  heavy  squalls  with  heavy  rains — wind  shifting  to  W.  N.  W.,  and  blowing  in  heavy  gusts  witb 
hail — middle  part  the  same.  At  11  A.  M.,  passed  several  patches  of  kelp — ends  blowing  a  heavy  gale,  and 
high  sea. 

August  12th.  Lat.  41°  &  S.,  Long.  67°  09' E.;  barometer  29.20  ;  air  58°,  water  50°;  winds  (for  the  three 
parts)W.,W.  S.W.,W.S.W. — blowingaheavy  gale  withhailsqualls — very  high  sea— ends  blowing  heavy  gale. 

August  13th.  Lat.  39°  52'  S.,  Long.  71°  56'  E.;  bar.  29.70;  air  56°,  water  54°;  winds  (for  the  three 
parts,)  W.  S.  W.,  W.  S.  W.,  S.  W.  Begins  with  heavy  gales — high  sea — middle  part  blowing  in  heavy 
hail  squalls.     Obliged  to  run  off  to  keep  before  the  sea — «nds  more  moderate. 

August  14th.  Lat.  39°  67'  S.,  Long.  76°  46'  E.;  bar.  29.80;  air  54°,  water  52°;  winds  (for  the  three 
parts,)  W.  S.  W.,  W.  S.  W.,  West — fine  breezes  with  passing  clouds — sea  smooth — middle  and  latter  parts 
tbe  same. 

August  15th.  Lat.  40°  01'  S.,  Long.  81°  33'  E.;  bar.  29.50;  air  56°,  water  52°;  winds  (for  the  three 
parts,)  W.  N.  W.,  W.  and  W.  Begins  moderate.  At  4  P.  M.,  strong  breezes — raiddle  part  the  same — 
ends  squally. 

August  16lh.  Lat.  40^  08'  S.,  Long.  86°  IS'  E.;  bar.  29.40;  air  56°,  water  52°;  winds  (for  the  three 
parts,)  W.  S.  W.,  S.  W.,  W.  N.  W. — strong  breezes  with  heavy  squalls.  At  4  P.  M.,  the  wind  hauled 
South  in  a  heavy  squall — ends  with  strong  gales  and  squally  with  a  heavy  swell  from  westward. 

August  17th.  Lat.  39°  50^  S.,  Long.  90°  30^  E. ;  bar.  29.20;  air  50°,  water  51° ;  winds  (for  the  three 
parts),  W.,  W.  S.  W.,  W.  S.  W ;  Heavy  gales  from  the  westward ;  middle  part  the  same ;  ends  with  heavy 
hail  squalls,  and  thunder  and  lightning. 

August  I8th.  Lat.  39°  30^  S.,  Long.  94°  6&  E.;  bar.  29.30 ;  air  64°,  water  50° ;  winds  W.  S.  W. 
throughout;  comes  in  with  heavy  gales  from  thc  westward,  withheavy  squalls  of  bail,  and  a  heavy  sea;  mid- 
dle  part  the  same ;  ends  with  heavy  squalls. 

August  19th.  Lat.  39°  23'  S.,  Long.  100°  07'  E.;  bar.  29.40 ;  air  50°,  water  60° ;  winds  W.  S.  W. 
throughout ;  blowing  fresh  from  W.  S.  W.,  with  heavy  hail  squalls ;  middle  part  heavy  squalls  ;  ends  with  a 
heavy  sea. 

August  20th.   Lat.  39°  42^  S.,   Long.  105°  19^  E.;  bar.  29.40;  air  49°,  water  60°  ;  winds  (for  the 
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ihree  parls)  S.  W.,  S.  W.,  W.  S.  W.,  to  W. ;  heavy  gales,  wilh  heavy  hail  sqmilU ;  niidille  anJ  lalter  parts 
ihe  same. 

Augusl21st.  Lat.  40^  25'  S.,  Long.  109*=^  29' E. ;  bar.  29.45;  air  51^,  water  50°;  winJ  W.  N.  W. 
throughoul ;  comes  in  more  moderate ;  miJnight  fine  breezes  an J  smoolh  sea  ;  euJs  strong  breeze  anJ  passing 
clouJs. 

August  22J.  Lat.  40^  29'  S.,  Long.  114^35'  E. ;  bar.  29.64;  air  56^,  water  50°;  winJs  (for  the 
tlirec  parls)  W.  N.  W.,  W.  and  W;  begins  with  strong  breezes;  miJJle  squally  anJ  rainy  ;  enJs  clear  with 
slrong  gales  anJ  a  smooth  sea. 

August  23J.  Lat.  40°  22^  S.,  Long.  119°  32'  E.;  bar.  29.76;  air  50°,  water  50i° ;  (winJs  for  the 
three  p«  rts),  W.,  to  W.  S.  W.,  W.  S.  W.,  S.  W., ;  strong  gales  with  hail  squalls ;  miJJIe  part  more  moJerate; 
enJs  moJerate  with  clear  weather. 

August  24th.  Lat.  40°  21'  S.,  Long.  122°  41'  E. ;  bir.  23.70 ;  air  53°,  water  50°  ;  win  1  (for  the  "three 
parts,)  S.  W.,  N.  W.,  N.  W.  MoJerate  winJ  vvith  a  smooth  sea ;  at  4  P.  M.  calm  ;  at  9  light  baffling  winds ; 
at  4  A.  M.  moJerate  winJs  anJ  clear;  enJs  the  same. 

August  25lh.  Lat.  40°  23'  S.,  Long.  128°  09'  E. ;  bar.  — ;  air  54°,  water  50*^  ;  winJ  (for  tbe  three 
parls,)  N.  W.,  N.,  N. ;  strong  breezes  with  passing  clouJs. 

August  26th.  SunobscureJ;  bar.  29.58;  air  54^,  water  50°;  (winJs  for  the  three  parts,)  N.,  N.N.E., 
N.  N.  E  ;  begins  moJerate:  at  4  P.  M.  blowing  strong;  at  miJnight  blowing  in  heavy  squalls;  ends  heavy 
gale  with  thick  rainy  weather. 

August  27th.  Lat.  41°  01'  S.,  Long.  136°  14'  E. ;  air  52°,  water  50° ;  wind  (for  the  three  parU)  N.  W., 
W.,  N.  W. ;  comes  in  heavy  gales,  thick  weather  and  heavy  sea;  miJdle  part  more  moJerate;  at  10  A.  M. 
the  win J  hauling  to  the  WestwarJ  in  heavy  squalls ;  en Js  blowing  fresh  with  passing  clou Js. 

August  28th.  Lat.  39°  32^  S.,  Long.  140°  7';  air  60°,  water  56°,  winJs  (lor  the  three  parts,)  N.  W., 
W.  comes  in  with  strong  gales  anJ  heavy  rains.  At  4  P.  M.,  blowing  heavy  In  squalls.  EnJs  with  fine 
breezes. 

August  29th.  Sun  obscureJ;  winJs  (for  thethreeparts,)  W.,  W.,  N.  W.,  anJ  baffling.  First  part  strong 
breezes  anJ  clear.  At  2  A.  M.  maJe  Cape  Otoway  light  bearing  N.  E.  by  compass.  EnJs  with  baffling 
winJs." 


As  attaching  further  interest  to  this  route  and  these  westerly  winds  of  the  Southern  hemisphere,  anJ 
also  as  throwing  new  light  upon  the  subject  before  us,  I  quote  from  a  recent  official  letter  to  the  Secretary 
ofthe  Navy : 

NaTIONAL   OBSERyATORY, 

Washingtonj  May  10,  1853. 
*'SiR — The  clipper  ship  "  Sovereign  of  the  Seas,"  McKay,  has  maJe  such  an  extraorJinary  run,  that  I 

beg  to  make  it  the  subject  matter  of  an  official  report.     It  is  due  to  builders,  owners,  and  masters,  as  wcll 

as  to  navigation,  that  sucb  an  achievement  should  be  made  known. 
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"This  ship  is  one  of  the  glorious  fleet  of  a  Mhousand  saiP  that  is  voluntarily  engaged  in  making  observa- 
tions  for  the  wind  and  currenl  charts.  She  it  is,  it  will  be  recollected,  who,  taking  them  for  her  guide,  made 
the  extraordinary  run  of  one  hundred  and  three  days  from  New  York  to  San  Francisco,  bolh  crossing  the 
Equator  in  the  Pacific,  and  arriving  in  port  on  the  day  predicted. 

"  Returning  from  the  Sandwich  Islands  to  New  York  in  the  remarkably  short  run  of  eighty-two  days, 
she  passed  through  a  part  of  the  "  Great  South  Sea,''  which  has  been  seldom  traversed  by  traders — at  least 
I  have  ihe  records  of  none  such. 

"Little  or  nothing,  except  what  conjectures  suggested,  was  known  as  to.  the  winds  in  this  part  of  the 
ocean.  The  results  of  my  investigations  elsewhere,  with  regard  to  winds  and  the  ciiculation  of  the  atmos- 
phere,  had  enabled  me  to  announce  as  a  theoretical  deduction,  that  the  winds  in  the  *  variables'  of  the  South 
Pacific  would  probably  be  found  to  prevail  from  the  westward  with  a  tradewind  like  regularity. 

"  Between  the  parallels  of  45  and  55  degrees  south,  and  from  the  meridian  of  the  Cape  of  Good  Hope  east- 
ward,  around  to  that  of  Cape  Horn,  therc  is  no  land  or  other  disturbing  agent  to  intercept  the  wind  in  its  reg- 
ular  circuils ;  herethe  winds,  it  was  conjectmed,  would  be  found  blowing  from  the  west  with  greatei  force  than  from 
the  east  in  the  tradewind  regions ;  and,  giving  rise  to  that  long  rolling  swell  peculiartothose  hyperborean  regions 
of  the  Pacific,  tbey  would  enable  ships  steering  east  to  make  the  most  remarkable  runs  that  have  cver  been 
accomplished  under  canvass. 

"The  "  Sovereign  of  the  Seas*'  has  afforded  the  most  beautiful  illustration  as  to  the  correctness  of  these 
theoretical  deductions. 

"  Leaving  Oahu  for  New  York,  via  Cape  Horn,  13th  F^bruary  last,  she  stood  to  the  southward  through 
the  belts,  both  of  the  northeast  and  the  southeast  trades,  making  a  course  good  on  the  average  through  them, 
a  liltle  to  the  west  of  south.  She  finally  got  clear  of  them,  March  6th,  afler  ciossing  the  parallel  of  45  de- 
grees  south,  upon  the  meridian  of  164  degrees  west. 

"  The  8th  and  9th  she  was  in  the  horsc  latitude  weather  of  the  Southern  hemlsphere.  So  far,  her  run 
had  been  good,  but  there  was  nothing  remarkable  in  it. 

"  Having  crossed  the  parallel  of  48  degrees  south,  she  found  herself  on  the  lOth,  fairly  within  the  trade- 
like  west  winds  of  the  Southern  ocean ;  and  here  commenced  a  succession  of  the  most  extraordinary  days'  runs 
that  have  ever  been  linked  together  across  the  ocean. 

"  From  March  9th  to  March  3lst,  from  the  parallel  of  48  degrees  south  in  the  Pacific,  to  35  degrees 
south  in  the  Atlantic,  during  an  interval  of  twenty-two  days,  that  ship  made  29  degrees  of  latitude,  and  126 
of  longitude.  Her  shortest  day's  run  during  the  interval,  determined  by  calculation,  from  the  position  given  in 
the  log,  being  150  knots.  The  wind,  all  this  time,  is  not  recorded  but  once  with  easting  in  it ;  it  was  steady  and 
fresh  from  the  westward. 

"  In  these  twenty-two  days,  that  ship  made  five  thousand  three  hundred  and  ninety-one  nautical  miles. 
But  that  you  may  the  more  conveniently  contrast  her  performance  with  that  of  railroad  cars  and  river  steamers, 
I  will  quote  her  in  statute  miles. 
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S.K.Island.XWbyW. 
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hland  afStm  Martin ,  xem  Hvm  eiOierxide  appecLT,^  (u abcnr.and  4Xjm  Ite  xem  going  Sonth  ,wh£n  ahreast  ofCapeColnftt,.  if 
dair.  Thr  lumps.  fortning  the.  north  fwiitt  ofSan  Qutntm Bay.  atso hegin  to  show  Yihm  abreast  af.and  jnst  htfore  reath 
ing  Cape  Cotnett  hYom  Uie  liuttps.  fow  Uutd. runs  offSoidJtymrd  a  mile  ortMv, tennmating  in  tow  mcks  At  this  plaet^  ts  a. 
tfiyod  harbiv   /  fathoms  naterand  plent^'  ofrotmt. 


TodosSantos. SouthPt.yfWlf^erCmtfjass/ lOmiles  TlitBayofTadosSantosiypenstothe}!^ftW4and ijithtrruddlt(t 
its  mmth ,  is  an Tsland  and  srnie  roeks.  A  tiitU  south  aftJu  Caronadas.  ua  rock.flaX  oti  top  and  law.  a  tnile  eutd  a. 
quarter  frotn  tht  land 
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Foint  Loma  .~Sorth  side  of  Ettlmttce  of 
St.J)Lego,Xi:fK.  distaiU  10  tniles. 


SantMikiTbaju}VS.K12miles.  Whetbthe outer  point  to  Wtsti 
isW.S.W.steerXWhy'W.atulyou  wiU  fetch  the  anchorage. 
High  waterfiill  ajuf  change  94  rise  andfhU  G.feet 


Point  Jhiena.  Ventum  .hearing  H.hySiS.dtstant  (J  ntiles. 


Santa  Barhani  .Andiorape  Chiarh  attd  Flag  StafFin  mngtS.  K  Chderpoint  S.W. 


X.W.end  ofCatalitin ^SS.W.distaiU  5 nuhs. 


a,ls  a  noteh  ulme  Santn  Barham  attd  il  is  the  only  innHi  hy  whieh  to  steer 

fni*  Rfinfn  l\nrhnm    wh^n   .xniinrp  n/f  rhr  i'tntjzt     Rriiinn  Itflwiir  Xnr/h  . 


Kv/ninre  toCntfilit^t^  Uarbor. 
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IkmuiBxnl.nmrBu/enaMmtura  missian,hearing£ast  disLSmdes. 
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SAA'  PEDRO. 

KstahUshmeni  oftheport  9^407 JJtf. 

Rise  amlfhU5ior6fret. 
10  fect  hetwem  Mand  aiul  Reefand  Jfhvs  inside . 


PLQmception^  E.fS.  dist  Tmiles. 


Pt.  ArgufUo.  X.  W  milistant  6  miles. 


Ft.  Cancfption,  W^-S  disL  Imiles. 


Pt^gueUo.  S.lyRtE. 
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Head lands,betweeii Point  Arguello  and  EaterosBffv. 


Hocks  on\Sim  Iahus  Obh/M).appearing  wuiuf  rJirpoint , 
SJ:J  fl  i  IMT  ronipojs ) 


Pt.M.extmnrfmnt  bmring  S.E.  byS.  dUUZmiUs. 

The  land  m  .sf*ulJi  sidf  nfSan  Louis  is  Um  (uid  sandy,  and,  towardi 

R.SoJ,hses  tft  hufh  land :  th/pnrl  neartiu  Sea  beuig  sandhHU. 

Sandbeaeh  aud  sfuui  hillsui  the  bighl  betwem  iktstpoints. 

"jLdUHswreck  5miles  fixmiFt.Sol. 


Anothcr  vicH'  of  saine 


SAN  Ii)UJS  OBISPO 


Rftch  offPoitU  S  W.fiV  K   niiterltock  S  M^tnfMT 
Point  Sol  S.lriL:I:     Hou.icXhyE 
riigh  Hf/tcr  fid/  and fiiangf  KH^AU  Rise, ordinanh 
(iieet .  I  day  fi/trrfitU  and  fhnngr  7i . 

ffapt.J)ana/ 
Lat..\Vl0'.li-y.  { Obs/ 


KsterosVoiiit .Sorth  sidr  ofthr  BftyEiSdi.^itant  tmitc.^.//itAJ.m'X 


Pinnt  071  Soiit/i  ofKsterosBay,SJ:.}S. 


Ksten^s  fbrnt  to  Sorth  beahng  ACHT 


/;.v/m«  Hoch  S.K.  distnnt  J  luitcs 
yd  of  E.^tcro  t/ie  tand  ishigh  (tmc/<  I  and  n  doii/dc  fKftk,  and 
thc  itpper  rftije  of  the  (  oast  hit/s  atr  tvoodrd  . 
Toentrrthr  Estero,/xeep  c{ftsr  fo  rock  on  Xorth  sif/c..^cennifforR 
ijfttiw  land  on  thehttht;  H/icn  ncarit.forpoirit  f^n  teft  Jhcn  hnn/ 
ft  JK^ti  utid  keep  channe/  c/ose  toiig/it  hand  shore . 
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Headlands  .TjetMreen  E  steros  Bay  and  Monterey  . 


Ft.St.SinieoruEast  2miles.Lanjd,  sloping  dawrv  gcntiy,  mth  loffy  rojgged.  mountams  fartherback^. 
Marks  ibr  StSimeon.  TLmberon  hUl  topjust  bojch  of  anchorajge^  JLndwr  six  mUes  to  IzewardlS^ 
and.£*'l  ofwdis ACapt^/^iU^im. ) l4a.35"4Z::S.per  Ouut,  by  CaptJianMiv.35: 31 ! 
Anehorqbge^  35:35!  Bay  shaped.  like  a  horse  s7we,?uilfway  betx^eav  rocks  aiul  hoitses. 


Pt.Simeon^X.WbyKdist.^Tmles.  Safe aru^unxige ojid  goodmtteruigplctce^JOmilestothe S4isaclumpor 
patxk ofyvoods,withaiidid.hjDme nearitiheUm 6us, tm orthree miUs,isam>ther  larger tractof  woodedy 
lojijd ,with a strip afoperiWidnextthe^sea.  Th^UmdliesweU.farcultivatLon.gra£uig  &c.hut  there  isno 
appajmt  shelter  fbr  cuichorvig. 


Patnt  Lobos,J^.W.fyy.  distant  /Jrniles. 
Zand  to  the  Sf  MgKbroken  and  steep  to  the  water. 

latJdf^^-.T. 


Foint  Cyprus,yfW.distant  3fmilts. 
Lat.36:33: 


i^Mi 


Mnt  StJMro .  per  compass,  £.  fy  S  »M  distant  7  ntiies . 

Lar.37:33'y. 


IbintPinos,X£.byj:.distant  6nales. 
Lat.36'36' 


Point  Cyprus  S£.Et£ 


PointLobos .  S.S.E.  di.starU  12  miles 
Lnnd  between  PtLohosandPt.Cypnts  high  andbrckenyndibearh^ 


(fiftrBlanro,  X.E. di.stant  3 rniies .  Tt)tiie  N^is  an  indentation, ;  to  thc  S4^ high  land.sand  bearh  andmriy  shore 
fit intavaCs.  To thf  s** ti Imvnfmnt/ I\}iirt.San ^Aro) with ttmt ot-^r rvcks,atTthe'piiOit , sharp and  sugarloaflike.  See  tt. 
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Foint  Georpe  and  Modes  affsam^. 
Tl.George  hearing  i  perCompaM  JSJ:.by£.tE. 


PointEllice  opeidng  ahave  Cape  Disappoinlment^. 
a .  J\yin t  Ada ms.  h,  Vmgiw  Pt.  c. Cocksrmt b  Eili .  e. Bfint EUiee .  VtMams  and  Cockscamb 
Jitst  open ,  is  the  ixtncje  for  crossing  bar.  Xorth  ChmmeV. 


Cape  Pisappointnunt . 
hearing  /  per  iVmpass  /J^tist  ?J  mites .  a ,  Cape . 


Ciipe  Disappottitment. 
Itearing  f  per  Compass J Easl  15 mite^.  a .  Cape. 
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Soaih  Ibuil  oriJlepluuit  Bny,  braring  S.  hxK.  nmilu.  Takm  faiiy  m  tht  momiitg  whrn  tkt  mitUne  isjiL%l  risibU ,  aiul 
the  mountains  back  ofthe  hay  nenrly  raiicealed  by  tlie  toq .  Entering  the^  bay  you  muM  keep  well  to  the  South  .  Khmyou. 
hear  up,  tuke  tuv  or  three  rcefs  in  the  topsaiL^,  for  when  you  rounti  the/xnnt  the  squnllx  come  ovrrthe  Land  mththeviotenct 
ofa  gale.  l^  ajmrt  from  thi.i  the  anchomge  isa,n  snwoth  nsa  ralm  ,  being  itndrr  thc  lee  afvery  hijgh  hills  TheBay  9ftarm& 
yath  luh  ofnvrydescription  and  affords  a  rarr  ejgoyment  both  with  the  sein  and  line  .  .inrhar  a  caNe  and  a  halffranLtht 
shore  in  six  faihonis,  sandy  bottam .   Theplace  is  not  inhalnted  and  the  a^peet  of  the  eountry,  tiiai  ofthe  witdtAtdescdatim', 
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dUUnguished  fy  tlic  mvund  oftrersin  dwmiddU 
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Froni  thc  Point  whirh  fortros  the  3ay.  to  the  South  tbint, 
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